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Welders in various fields enthusiastically claim that they 
do better work with PREMIER Tested Welding Wire and you 
will be better satisfied with Premier Welds of greater str 


PREMIER Tested Welding Wire has been selected for thor 


of jobs similar to the ones shown above, on account of its unif 
and freedom from impurities. 





You Taking a Chance? 
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— for STAINLESS STEEL 
and EAT RESISTANT METAL WELDS§ ' 


You don’t have to try to make one 





rT 


The analysis handle every welding job in stainless and heat resistant 
. metal. You know all about our Stainox and Stainkote for weld- 
SWEDOX ing 18-S—But do you know that for welding 4-6° chrome, 28°, 

LINE chrome and 25% chrome, 8% nickel (25-12), we carry a com- 
INCLUDES A plete stock of gas and electric wires in these exact analyses? 


ROD FOR 


Don’t take chances with welds in these 


EVERY NEED metals. Consult our engineers and let them prepare special 
welding rods and suggest proper welding procedure to get 
® results. 


DEMON Sts (emiral Steel & Wise (ompany 


DAYTON wee Oey Ave 
KANSAS CITY 7” Saar St Telephone 


LOS ANGELES 23 £03 Third st acon CHICAGO 
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Steel Industry Turns to Alloy Steels 
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Welded Construction Foreseen for Chicago 
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Unless your welding wire has 


UNIFORMITY | 


you will not obtain 














, * will not have the necessary 





M 


strength and ductility in a weld unless every part is homogeneous. And you wil! 


not obtain this homogeneity in the weld unless every rod is perfectly uniform with 


every other rod. Wilson welds are noted for their homogeneity, strength and due- 








tility, because in every grade of Wilson Wire there is rod-for-rod Uniformity. 
Write to your nearest Wilson Distributor or Wilson Welder & Metals Company Inc.. 
North Bergen, New Jersey, U.S. A., for samples —there is a correct grade (analysi- 


for practically every kind of metal. 





Sci aici ARC-WELDING MACHINES AND WIRE 





National Metal Exposition and Fall Meeting 
of American Welding Society were two of 


the highlights of National Metal Week 


elding Industry 
Observes National Metal Week 


T big event of National Metal Week each vear 1 hghter weight, results in lower crane-handling charges 
holding of the National Metal Congress and E-x- — All parts going into this ladle, including the trunnion pads, 
1] 


n. jointly with the annual fall meeting were cut from mild-steel slabs or plate: and all the welds 
. | 


can Welding Society and meetings of other g1 were stressed relieved by heating the entire ladle to a tem 
neers and technicians, all with a view to fo perature of 1200° | Phe trunnion pads were riveted to 
blic’s attention on the uses of ferrous and non-te1 the center sectio1 he ladle, but the remainder of the 
etals and alloys, and to disseminate recent intorma assembly was Ided. Comparison of welded ladle cars 
the characteristics of metals, their fabrication int with cast on a nsiderable reduction in weight 


products, and new applications Riveted tin-pl: annealing baxes and spelter pans, 
vear the Congress and [-xposit ld a which are subjected frequently to very high temperatures, 
N. Y.. in the 174th Regiment Armory, during vet ol f shape, resulting in leaky seams and loose 


beginning October 3rd Vhe morning technic: “] ding of all seams and joints has considerably 


ze 
ns of the American Welding Society were 


1 1 1 1 , fo 
more Room in the Elotel Statler, and the alt 


ns were held at the .\rmory hese meeti 
ttended, and high interest 


‘4 1 
scussions following the pres 


l 


> 
\. W. S. Papers 
Production Welding 


M \NY interesting examples of th 


l@ manutacture of hea 
ral papers read 
e-president, The 

by means of | 

his company in 

These included | ; 

OAS producers, telescop1 moorin: 1 sts. and Electric Welded Gas-Producer Top Plate, Made by The Wellman 
Engineering C The Substitution of Welded Rolled-Steel Shapes 


: oe ; ; ; for Castings Received Considerable Attention at the Annual A. W. S. 
eeneral substition of welded 1 d hapes t Meeting 


heavy equipment 


gs caused his company t a 

ies in 1920. stated Mr O nstead of patré pl the life of such equipment. Mr. Wills named 
tside foundries, hi pany is using roll the follown blast-turnas parts as having been su 

s wherever possible, thereby adding to the produ stully welded: tuvere jackets, gas-seal hoods, receiving 
urs in their own sl al sample of saving hoppers, downcomers, ¢ l and hot blast mains and gas 
luction time and in t, M1 Ibs i ca mains, and 1 ery ca ings have resulted 


ling head for feeding 


ish order for a nall oil-tight gear-reduction unit \ newly developed automatic wel 
was completely fabricated tl lay after the order heavily coated electrodes into the are was described in 
‘d,at acost of $ mpared with a calculated - 1) R. leveen, the General Electrie Company 

; the reel it 1s fed throug] 

i high-speed cutter which 

ladle cars, blast-furnace tu jacket neal MOoV\ a portion tl Hux material. The electrode 

xes for tin plate, and other heavy wipment used in then pass through a current-conducting unit, which 

mn and steel industry are in some instances being fab comprises five slidit ontacts backed up by three pressure 

f rolled steel with welded joints, as pointe ut in I] keep t] lectrode in alignment, and then through 

by Christian A. Wills, of tl Villiam B. Pollock euiding 1 le to tl r Pypical operations from 

ny. Mr. Pollock described the manutactut it a pract how highet eldit speeds than obtained from 

open-hearth ladle, having a capacity of 85 ton bar welding, and the welds show the desirable 

metal and weighing 21,000 II han a rive har: ti if heavily coated electrode welds 


the same capacity. This ladle, becauss f it a paper o1 \dvantages of Thvratron Control f 
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Resistance Welding.’ W. ( Hutchins, of the General removal of asterism by the stress 
lLlectric Company, explained briefly the electrical and cussed, It is suggested that certain other 
nechanical teatures of this method of control and dis erties of metals, in addition to ductil 
issed its application to certain metals and alloys Phe upon the perfection of the grains 
hyratron tube is a tube-type mercury-vapor grid cor cof 1 
, ; ‘ ‘ , Spec imens of firebox § steel were we ( 
trolled rectifier, and where it is used the mechanical i1 : , 
processes and the corrosion Latigue mit ¢ 


terrupter 1s replaced by a series transformer wound for ; 1 . , . 
of weld determined, with fresh water bei 


line voltage and frequency This type of control is said 
Nee ede hig Boal mak corrosion medium and the stresses bei 
to duplicate the duration of any on period ror whicl an . 
flexure. The results of these tests were 
It is adyuste Used with 60-cycle current. it can be 
, re paper by W. E. Harvey and F. Jerome \\ 
idjusted for an “on” period as low as 1/600 second, which 1 »* re . ehh 
= both of Lehigh University. In the gas, 
permits thi veladimg of IS-S stainless steel without : - 
hydrogen welds, the corrosion-fatigu 
ual formation of carbides and change in structure ; = a: = 
than the fatigue limit in air of the s 
Testing in the electric resistance welds the \ 
Set-up, procedure, and data on a welded roof truss were mately the same. In every case, except one, t 
; ; : f cciicaehes Pe ee ' c= 
etaled in a paper by Chas. H. Jennings, of the Westing fatigue limit was higher for the welded mates 
house Electric & Manufacturing Company’s Research  [TEPOX steel unwelded. This was interpret 
laboratories Chis truss, a description of which appeared le Parent metal is anodic to the weld 
in The Welding Engineer, August 1932, page 20, is o of tresh water used. 
unusual design in that it employs continuous tension The results of strain gage determi! 
“tTaps, Manne TOF al ohter and cheapet structure Da ra tributions in welded butt strap connections we 
calculated with tensometers agreed closely with theoretica In a paper bv S. c. Hollister and A. S 
results he secondary bending stresses in the various Purdue University, in which was em] $1Z¢ 
nembers were tound to be relatively low because of the — sity of stress uniformity along the wel 
flexibility of the tension members and the yonts en rected to alternate or repeated load 
loyed. The straps must be kept straight in fabrication 
an undesit ible distribution oft stress may occur 


] | 
ome ot the composite members 


In a paper on “Application of Welding to Pressure 
Vessels,’ P. R Hlawthorne., of the Struthers-Wells Com : 
pany, listed the equipment necessary, and outlined the 
procedure required, to test vessels built in accordance wit! 
the A.S.M.le. Code for Classes 1 and 2 equipment and = 


illustrated his lecture with several types of large arc- 
welded vessels. In addition to a vast amount of equip 
ment required tor the building and testing of Class 1] 
vessels, the shop organization must be trained in. the 
new method of fabrieation, and changes are required 


} 1 


in shop methods and the specific duties of shop personnel 








lhe estimating, engineering, and sales organizations must | ROCKWELL B READINGS Or SURFACE OF WELDED PLATE 

think in terms of a new product made by new and re a Se 

cently developed methods. While X ray Inspection 1S Graph Plotted From Rockwell ‘‘B’’ Readings Bef 
required for Class 1 vessels but not for Class 2, it 1s Stress-Relieving at 1200 Deg. F. Readings Were 


Quarter Inch. From Paper by J. C. Holmbe 
the contention of some that the Code requirements are 
more rigid for Class 2 welding than for Class 1. Pres ices ' 
, , 14 ' ; comparison of tests with different shapes 
sure vessels fabricated by welding, with all the safeguards ‘ %. 
ay ; do not favor the use of butt straps weld 
required by codes in their manutacture, and the manuta ; ay cae 
; only (the welds being thus in longitudinal s 
turer's efforts to establish a reputation for quality work nig. hes 
; : , bers subjected to stress variation. 
has been a worthy and commendable factor toward actua 


insurance against property damage and loss of life, con In a paper on “Pre-Qualification Tests 
cluded Mr. Hawthorne. IXrnest Lunn pointed out that in some localiti 
In a paper on “Metallurgy of Welds,” by |]. C. Holm codes lay down regulations which must be 
berg, of the Struthers-Wells Company, considerable em making qualification tests of welders, but wl 
phasis was laid on the important part played by heavily do not exist somewhat simpler and less « 
coated rods in obtaining desirable weld characteristics will be found useful in the selection of weld 
\ttention was given to stress relieving and its effect on where weld quality is important. These tests 
the hardness of heavy welded material effect of assisting the welder in determining 
\ critical analysis of the use of X-ray diffraction met] make satisfactory welds. Such qualification t 
: ods for the indication of internal or “locked up” stresses gin with an examination of the welder as 
was presented in a paper by John T. Norton, of the Mas perience, and actual knowledge of important 
sachusetts Institute of Technology. It is shown that the and of the operating characteristics of weldi1 
ippearance of asterism in an X-ray photogram does not This should be followed by a test for weld q 
indicate elastic stresses but rather plastic deformation, such equipment and materials as will be us« 


or distortion of the grains of the metal. This distortion and in all positions required by the work to bi 
has the effect of reducing capacity for cold work. The test piece should be broken through the we 
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examined. The welder th hould make up along the steel strip, and oscillograms of voltage and cu 
tensile test under conditi ‘ntical witl rent were taken at tl ame time. [Examination of the 
rning the work to be done, these furnishing deposited globules and comparison with the oscillographic 
ve basis for grading his abil mplete re records reveal that tl latter records the action of the 
welder’s experience and of the ] dure and depositing mechanism very accurately. The electrodes 


17 


tests should be kept used were bare or only lightly coated. The experiments 
indicate that liquid o] hbules are the chet form of metal 
transter, althoug ome metal is transterred as vapor 
and must t was su ted that this method be used to 
compare tl lepositing performance or “weldability” of 


Various 


arc weld metal can be 
nature or thickness of sut 
the electrode or by changing 
out |. Sie Hodge, of the 

a paper on “The Chem 
\re Weld Metals.” An ex 
etal reveals mitrogen con 
0.15, depending upon the 


rogen content was considered 
f Varying Volts and Amperes on Deposition Efficiency With to be the , 1 ¢ t | ethicieney of protection, During 
nstant A.C. Field of 2400 Ampere-Turns Parallel to the Arc , , , 
depositiot carbon. and manganese contents are con 
: siderably lowered, tl values also being dependent on 
ers should be qualified not only as re 


accordance with experience, said 


ya P the degree of protection of the are It is beheved that 
incent 


these changes 1 nical composition affect the elasty 


he Walsh Holvoke Steam Boiler Works, Inc 
“Qualifications for Welders.” Welders who 


i 
‘ 1 ol ¢ } 
yr sheet-metal work may n lave 1 neces 


prope rties Of t metal and their behavior under plastic 
detormation 1 ughout the entire temperature range. 


[irect-current and alternating-current magnetic. fields 


i 
] 


different strengths were directed parallel to an iron 


and skill to work 
and the results ne for deposition efficiency, chem 

ld al, and spread and penetra 

tion Description f the apparatus used and the test 

results were given in a paper prepared by F. R. Hensel 

ind \ \ laddox, of tl Research Laboratories of the 

Westinghouse [lectri Manufacturing Company. By 

this method, the are blow was corrected by an alternating 

()¢ 


current field and. still about 70% deposition ethcrencs 


OGEN 


obtained Sp 1 and penetration were affected much 


NITR 


{ 


more helds than with direct-cur- 


absorption was higher with 
g 


alternating-current fields 


PER CENT 


Welding Non-Ferrous Alloys and Metals 


Burt ng | Velding,”’ a paper by Robert | 


lustries Association, gave in de 








2400 3201 Or MP TURN ail the Iding procedure to be employed and the typ 
* 4 P } 
vars eg ore To ” » 
f A.C. and D.C. Fields of Varying Intensities on the Nitrogen I ; : ; ue to grace or lead. Phe 
Content of the Meiallic Electrode Arc Deposit. hor also discu it length some of the fields in which 
This paper is printed els 
etals. Cheretore, M1 arran sug d, w] - ain this issue of e Welding I:ngineer. 
a oe rdine te ind ) ] ] 
should be accordin and Recent improvements and developments in the electri 


1 


referring respect Ui t metals, welding of | nickel alloys, such as monel metal, nickel 


pressure v¢ ssel Inco-Chron nickel, and nickel-clad steel. resulting in 

more rigid as 1 welder pa (rol superior physical properties, were brought out in a paper 

of The International 

horatory work and field: pra 

Metal Deposition in the Arc tice liscussed. and pical applications were de 

method of studying the transfer of met ickel and nickel-clad caustic 

arc, together with results, was descril nickel dairy machinery, and 
Gilbert E. Doan, of 

Weed, of the General Electri in \ p a talk on lling Ided Products,” T. C. ethers 

Ip of '4-in. mild steel wa an autor on, of Lind \ir Products Company, pointed out 

nachine, and a welding arc w: d along the need for intelligent cooperation between the manu 

at a rate exceeding 100 In. | minute The facturer of Ided product the distributor, and the 


1 


‘rom the electrcde wi Licel\ 1 buvet le wm that welded products be advertised as 
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such, and pointed out that many manufacturers and sales 
agents are emphasizing “welded construction” jin their 
sales literature as an aid in breaking down sales resis 


tance 


In a paper on “Automobile Repair Welding,” A. F. 
Keogh, of the Sound Welding Company, described the 
processes used by the modern repair and service station 
in the repairing of trucks, and buses. 


Passenger Ca&rs, 


Phe welding of aluminum, malleable iron, castings, etce., 
was discussed, and Mr. Keogh spoke of the advantages 
of solder in repair work, applied by the torch or the iron. 
Information was given on the application of hard-sur 


facing materials to wearing parts. 


Cutting 


Phe cutting torch is both a destructive and a creative 
agent, as shown in two papers relating to oxyacetylene 
W. El. Ludington, of the .\ir 
Company, discussed the use of the cutting torch in scrap 
ping railroad rolling stock. 


cutting. Reduction Sales 
\vailable data showed an 
300 cu. it. of and 70 


cu. ft. of acetylene in the scrapping of wooden box cars, 


average consumption of oxygen 
770 cu. ft. of oxygen and 190 cu. ft. of acetylene for flat 
cars, and 1150 cu. ft. of oxygen and 290 cu. ft. of acety- 


lene for all-steel gondolas. One railroad shows an aver- 


age total cost of $25.77 per car, and labor of 24 man- 
hours per car, with 19 men engaged in the work, six of 
whom are torch operators. 

The application of the oxyacetylene torch to the rough 
machining of steel was well covered in a paper on “‘Con- 
ditioning, Shaping and Machining of Carbon Steel with 
Oxygen.” by H. H. Moss, of The Linde Air Products 
Ixamples were cited of the use of the cutting 
torch for planing, milling, turning, punching, and boring. 


Company. 


The same nozzles are used as in normal cutting, but a 
relatively low oxygen velocity is required. 


Metal Spraying 


\ paper by H. B. Rice, of the Metal Spray Company, 
opened with a history of the development of the metal 
spraying process, and described some of the equipment at 
present being used. Many kinds of metals can be applied 
by this process, and one metal can be deposited on another. 
The purpose of this process may be to apply a thin pro- 
tective or decorative coat, or to apply thick coats to build 
up worn surfaces or for resistance to abrasion or corro- 
The first use requires soft metals principally, while 
the second use employs hard or high-melting-point metals 


sion. 


to a larger extent. Many examples were given of appli- 
cations. When using '-in. rods, which may be applied 
at the rate of 6 Ib. per hour, the total cost including 
metal, oxygen, acetylene, and labor will approximate 50 
cents per pound for the cheaper steels and $1.00 per 
pound for the various stainless steels or for monel, it was 
stated. One pound of any of these metals sprayed upon 
one square foot or area will obtain a coating about 0.025 
in. thick. (Gun operation may be learned in a few hours, 
and compares in operating skill with a cutting torch. Aver- 
age applications may be made immediately but some ex- 
perience must be acquired before attempting some of the 
more difficult deposits. The surface should be roughened 
by sand blasting before being sprayed, and the bond ob- 
tained is very intimate but purely mechanical. Warpage 
of the object receiving the deposit does not take place as 
in welding. 


EILDING 





KNGINEER 
Exhibits 
Hit important part plaved by welding in 
dustry was strikingly illustrated by the e 


Metal 
which showed working displays of welding pr 


As a result o Eft 


the National exposition, a large proj 


products fabricated by welding. 
in heavy-coated electric welding wire, quite a1 Co 
manufacturers who have developed heavy « 

trodes had these 


new products on display, 


onstrated them in welding booths to allow 
watch the operation of the are. A 
(ne manufacturer of heavy-coated wire had o1 


for the first time an automatic welding mac! 

which such wire was being used. Other recent 

ments in are-welding machines were also in evide 

a number of the steel companies showed welded sj 

of steel and its various alloys as well as nor 

metals. : 
In the oxy-acetvlene welding field one 

first 


nant 


showed for the time a new, light-weig! 


equipped with a special valve and a thumb conti 
permitting unusually quick and accurate control 
two-stage regulator was also shown for the fi 
this permitting a very high precision of regul 
the entire range of cylinder pressures and cont Q ' 
signalling device which indicates in case of a 
seat in the high-pressure stage. 

Automatic cutting torches of various types wet 
display, one of these being a new development 11 
There was also 
tion a pipe cutting torch for beveling pipe 
to welding. 


and was shown in operation. 


One of the hard-facing companies had o1 
tool faced with their product and engaged in 
metal shaft in a lathe. 
ing against this tool, keeping it red hot, there! 


A torch was kept continual! 


onstrating the red hardness of the material used 

One of the displays at the exhibit which 
a great amount of attention was a metal spray ¢ 
operator of which was kept busy spraying alumin 
other metals on to plaster images, glass bottles, 
ornaments, on the backs of visitors’ business card 
in fact, on any clean surface. 

Materials used in the art of thermit welding wet 
on display. One manufacturer of 
equipment exhibited spot welders ranging in siz 
', to 35 k.w. 


resistance \W g 


Two companies in the fabricating field had 
exhibits welds conforming to the .\ 
Code for welding Class 1 and Class 2 pressure 
The function of the X-ray in testing welds was 
by means of a display of photographs in one of the 


showing 


\ small, portable tensile testing machine was on 


and several manufacturers of laboratory equ Z 


I 
showed some new machines for the analysis 


steel by means of a spectograph, as well as pola 
for determining points of strain by the use of 
models. Various types of Brinell hardness teste1 
also on display. 

One booth showed a 


new metal degreasing 


| 


that is applicable to the cleaning of castings, steel 
etc., before welding. 

The Vocational High Schools of Buffalo had 
tensive exhibit showing students’ work. 


Many 
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ng were shown, and gas welding was demons 
\ part of the exhibit was devoted to 
ana 


aurplane 
and another section to the layout welding 
and pipe fittings. 
a 
Efficiency of 
Composite Joints 


By James W. Owens 
Consulting Engines 


SERIES of tests to determine the relative sheat 
A values of riveted, welded, and composite joints, made 
Sterling Johnson, of the MeClintic-Marshall Corp., and 

en in the August, 1932, issue of THe WELDING [NGI- 
are timely, as there are some engineers who, unlike 
Johnson, would exclude the use of the composite 
under any conditions. There was a time when it was 

b] to take this both 


sirable stand in 
However, I feel that this time 


and necessary new 
nstruction and repair. 
snot only passed, but that there is a very definite feld 

the composite jomt both in new construction and in 
is based on a few tests of 


This conclusion my 


which have been made from time to time, on the 
tests of other investigators, and on my successful use of 

\ Is jot, 
In the past, a prohibition on the use of the composite 
int In new construction was at times the only way to 
mpel the designer to think in terms of welding, and to 
revent excessively high costs of fabrication due to the 
welding of riveted joints which had not been specially 
designed as composite joints. When not prohibited in 
fail 
ecause the weld was made too small to carry the load 


pair work the composite joint would frequently 


joints wherein the rivets were loose or the joints over 
aded. 
| was particularly interested in Mr. Johnson's state- 
ment that his tests were undertaken because “no test data 
showing the efficiency of such a combination |the com- 
posite joint| was known to be available.” As it happens, 
tests of composite joints were among the earliest made. 
[he two outstanding examples were those made in 1917 
by Quasi-Are, Inc., in England, and by William T. Bonner 
in the United States. 
wide, and the Bonner specimens were & to 10 in. wide. 
both series of tests were reported in 1918 to the Welding 


The Quasi Arc specimens were 12 


Ig committee of the Emergency Fleet Corporation. 
Mr. Bonner’s specimens were tested at the U. S. Bureau 

; Standards, and the results were briefly summarized in 

the curves shown in Fig. 157 of my book ‘Fundamentals 

f Welding.” These tests indicated that: a light fillet weld 

; in transverse shear) on one edge of a Lloyd's single- 
riveted lap joint would increase the efficiency of the joint 

< trom 52% to 71%; and that a full fillet weld would only 
nerease it about 4% more, or to 75%. 


11 


The efficiency of 
ovd’s double-riveted lap as shown by these tests was 


‘i/o. 


F My attitude on the composite joint can best be ex- 


pressed by quoting from my remarks on this subject in 
discussion of H. W. Pierce’s paper on “Arc Welding 
n Ship Building,” given in the Transactions of the Society 
Naval Architects and Marine Engineers, 1931. Mr. 


1): 
} 


s Pierce stated that “the combination of riveting and weld- 
in a strength joint had been banned—for, if the weld 
s designed to carry only a part [of the load], it will fail 


’ 


; under the greater load imposed by initial rivet slippage. 


} 
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My comments on this were to the etfect that 
“although | much prefer to use a completely welded joint, 


nevertheless 


statement 


a joint wherem both riveting and welding 
are used can be so designed that both the rivet and the 
weld will take their proportionate share of the load wath 
out the Mr. 


Such a construction 


initial rivet slippage as stated by ierce. 


sometimes desirable in 


jomt 1s new 
and frequently essential in repair; therefore, it cannot at 
present be arbitrarily excluded. [entirely wrong con 


clusions of the composite joint have, in my opinion, been 
drawn by the use of light caulking welds on joints with 
loose rivets, thus requiring the welds to take the entire 
working load. On such joints and in new construction, 
the the should be 
than the maximum working load which the joint will be 
required to stand, and preferably, the combined strength 


minimum strength of weld greater 


of rivets and welds should be greater than the yield point 
of the base metal.” 

The results of Mr. Johnson's tests not only tend to 
conclusions, but should the 


strengthen my encourage 


proper us« of this joint. 
* 


| editor's Note \ugust 
issue and Mr. Owen's comments given above should aid 


Mr. Johnson's article in the 


in claritying some disputed poimts and misapprehensions 
regarding the 


g value of the welded-riveted joint. For 


lt vears Mr. Owens pioneered in the development and 
use of the welding and cutting processes. This research 
and most of his welding experience were obtained as 


Welding Aide for the Bureau of Construction and Repair 
of the U.S. Navy, and as Director of Welding for the 
Newport News Shipbuilding & Dry Dock Company. The 
Welding his services to 
the welding industry when it awarded its Miller Memorial 
Medal to him in 1929, and he was the recipient of the 
first prize of $10,000 in the first Lincoln Electric Com- 
pany’s international competition for papers on welding. 


\merican Society recognized 


That Mr. Owens, an internationally known authority on 
welding, should favor the combined welded and _ riveted 
joint over the all-welded joint in many applications is 
not at all surprising, for, as he says, “to me all processes, 
whether thermal or mechanical, are only the means to 
an end, the combination of 
processes being dependent on the results to be accom- 


plished.” | 


choice of any process or 


> 


Program of Institution of Welding Engineers 


The Institution of Welding Engineers (London) has 
issued its programs for the 1932-33 The first 
meeting in London will be held on October 19th. with an 
illustrated lecture on “The Radiographic Examination of 
Welds,” by R. A. Stephen, to be followed on November 
l6th with a paper on “Cutting Steel With Oxygen 
Machines,” by C. G. The Birmingham 
program opens with the Chairman’s address on October 
14th, and at the November 18th meeting R. R. Butler 
ye Protection During Welding 
Institution 


season. 


Bainbridge. 


will read a paper on “Eve 
rhe opened its Manchester 
program with a paper on “The Testing of Fusion Welds 
in the Laboratory,” by L. W. Schuster, on September 
28th, to be followed by the showing of a new film on 
“Oxy-Acetylene Welding” on October 12th, a paper on 
“Atomic-Hydrogen Welding” by J. Dorritt on October 
26th, and a paper on “Flame Cutting by Hand and 
Machine,” by C. G. Bainbridge on November 30th. 


()perations.”’ 












Concrete Bridge 


Utilities 


George Westinghouse Memoria 


Welded Reinforcement 


By L. R. Canfield 


Splicing reinforcing rods 
by welding allows consid- 
in size 


erable reduction 


of all key positions 


Ii] 


Lincoln 


new George Westinghouse bridge, a part of thi 


llighway improvement crossing the busy in- 


dustrial valley at [cast Pittsburgh, Pa., has a numbet 


of unusual design details and includes are welding as a 


majpor element mm the construction of its arch reinfor« 


Ing structures, primarily because fusion welding was thi 


only method that was practicable in fabricating a struc 


ture of this huge size (one of its tive open spandrel 


ribbed-tyvpe arches spans a distance of 425 ft.). 
In the design of this type of bridge, several key posi 


trons o1 


the 


in after the concrete is 


must be left at intervals in 
hlled 


sections 


concrete 


horns of arch, to be 


all “set” in the adjacent 


, ' 
to allow or ci 


Vhis is done in ordet 


inges in volume during hardening of those 


sections Phe size and type of this bridge called for at 
least three kev positions in each of its ten arch ribs; and 
in order that the key positions, when filled in, be foreve1 


the rest of the rib, thev should be made as 


is rigid as 


small as practicable 


If the usual method ot 


lyes of this tvpe were emploved, it 


splicing the reinforcing steel 


} 


1! 


would eall 
lhe rods 


a distance of about 


mars m br 


for about a 10-ft. space for the key 


positions 
would then be clamped and wired for 
(> ft Wm order to 


Westinghouse 


ferred 


IHISUT¢ 


brid: 


Xe, 


at Positive splice In the (cores 


the stresses are positively trans 


through a 12-1n. are-welded joint, stronger than 


the rod itself; and the total key position space, ample for 
lding 


icCeSS In We is only 4+ ft 


\ typical key-position section im which a welder is 


working, is shown in ig l The irregulat contour of the 


end surfaces of the adjacent sections assures a tight 








Fig. 1. 


Arc Welder at Work ina Key Position 


Fig. 2. Showing Rod-Bracing Forms and Reinforcing Sy 
Fig. 3. Splicing Upper Row of Reinforcing Bars at a Key 
Fig. 4. A Closeup View of a Top Row Splice 
lock with the small section composing 


conerete when this section 1S p sured 
\ll ribs, except those ot the large centel 
fourteen l 


1 
! 


In.-square rods along the t 
The 


tain seventeen at top and bottom 


a total of twenty-eight two center 
he © 
forcing rods were spaced in steel frames 
It. apart and were temporarily spliced 
shows a view looking up a center-arch rib in 


Splhiees which occur within the main secti 


key positions) were made by clamping 
with wire for a length of more than 6 ft 
In all but the center span, a kev positi 


at the pier skew-back, connecting the dowe 


abutment In the center-span ribs, the 


2? 
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imped and welded to the dowels be fore the 


mpleted; the concrete was then filled in for the 
section right to the pier skew-back. In Fig. 3a 
is shown making one of the upper key splices. 

l) used in the design of the welded key-position 
vere obtained from a series of special tests. The 
were designed to have greater strength than the 

ls themselves. They were made even more rigid and 


nservative by introducing the cross-bar bracing system, 


“ h two bars were welded across the ends of the 
both top and bottom reinforcing rods. Thess 
UT rs are visible in Fig. 4, running crosswise under. the 
rcing rods, and their details, including location of 
are shown in Fig. 3. 
\l] welding was done with ;*,-in. suleoat, muild-steel 


des, using a current of 200 amperes. A gas-engine 


200-ampere Flex Are welder supphed the current 


e entire job. All joints were thoroughly inspected 


issure uniformity of surface, thorough penetration, 


Ul 


sence of burned metal, and correct fillet. size 


1; ari] 
1 necessa4rily 


had 


| making of the key-position splices 
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ELEVATON 


Derait of Botrrom BAR WELD SPLICE 
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“a 
14 Bar- 
LLEVATION 


DETAIL oF Tor BAR 


WELD SPLICE 


Fig. 5. Detail of Top and Bottom Bar Weld Splices. 


: to await the “setting” of the concrete in the adjacent see 


Ss, Or approximately tive days after the concrete m a 
had been poured. 


] 
1 


he joining rods were fastened near their ends with 


olt clamps, shown plainly in Fig. 4 


at least one of the two bars to be jomed was twisted 


a desirable \ 


tact surface in fusion. 


htly SO as to form section tor greatel 





L DING 


It so happened 


4 
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\ burn-in 


tact ot the 


head was first made along the line of con 


Then a wider bead 


} 
two bars, on the top side 


was weaved in over the burn-in weld, giving a solid fillet 
with a throat dimension of approximately '2 in. and in 
most cases a width of about 34; in. The lengths of the 


fillets for key-position joints were a minimum of 12 In. 
connection was made on both sides, as 
fillets 


the 


| ach CTOSS bat 


5, the welds being 1!'4 in. for the 


fillets 


shown in. fig 


top-row connections and 2 1 for bottom 


row. The U-bolt clamps were left on the rods after weld 
ing was completed 

\nother application of are welding 1n the construction 
of the George Westinghouse bridge was the fabrication 





Fig. 6. The Overhead Cableway Carries the Welding Machine toa 
Machinery Repair Job. 

of the steel struts for supporting the bulkheads during 

the pouring ot alternate sections of a rib. These struts 

consisted of a 10-in, I-beam with a square 1-in. steel plate, 


or bearing shoe, welded to each end. 


\ “high-line” running over the bridge carried many 


thousands of tons of concrete, steel, lumber and other 
materials which went into the construction of this un- 
usual structure ()ceasionally it also lifted a small are 


hit 


welding machine and carried it from its duties at a key 


position on an arch, or under it, to a disabled cement 
mixer or some such machine perhaps a thousand feet 
away, and in a fraction of an hour the electric are had 
reclaimed the broken part 

Phe Allegheny County Department of Public Works 
were the designers of this outstanding bridge. Con 


tractors for the job were the Booth & Flinn Company of 
Pittsburgh 
> 

Giant Fuel Storage Tank Built 
By Arc Welding 

\ 14,000-gallon oil storage tank was recently fabricated 
welding by The Steel Plate 
Dualt 


by the shielded-are process ot 


Construction Company of Portland, Oregon. for 


the federal government, it was put in place 15 ft. below 
the ground to serve as an oil storage container for the 
new federal building under construction at Portland. The 
tank is 9 ft. in diameter, 28 ft. long, and weighs 7 tons. 





Pal 


Shop fabricating a wall section, 
containing a window pane welded 
in place. The corrugated panels 
allow for great flexibility in 
erecting the sections on the 
building site. 


sheet steel. 


Erecting a side wall of the new frame- 
less steel house. Each section is clamped 
in place and quickly welded with an a-c. 
welder especially designed for welding 





Porcelain-enameled shingles being nailed 
over the one-inch-thick Celotex. Note t} 
mastic seams on the Celotex insulatio; 
layer. 


Frameless All-Steel House 
Constructed of Welded Sheet-Metal Sections | 


11 | first frameless steel house built by a newly de 


veloped type of construction was dedicated by fitting 


ceremomes at Solon, Ohio, where this house was erected, 
on the afternoon of October 12th. For this tvpe of con 
struction, in which welding plays an indispensible part, 
the following advantages are claimed: 

(1) Jlouses can be completed in 15 davs. No long 
period in which capital ts unproductively tied up. 


) 


(2) Fire-resistant. No dwelling insurance necessary. 


(3) Vermin-proof 

(4) Low-cost construction 

(3) Low maintenance. No painting necessary No 
wood to lec i\ 

(6) Low fuel consumption, due to scientific insulation, 


(7)  Lightning-proot 
This “skin supported,” all-steel, all-welded house ts at 
tractive in appearance, comfortable to live in, and mex 
pensive to construct and finance 

Phe surprising low erection costs were brought about 
by the use of welded corrugated sheet-steel walls as the 
frame, factory assembly of walls and floors, alternating 
current welding, colored porcelain-enamel shingles, new 
materials such as Micarta, and caretully pre-engineered 
constructional details Phe absence of screen doors, and 
the possibility of heating this fireproof house by blowing 
air into the honey-comb openings of the floors and walls, 
thus creating a blanket of warm air about each room, 
demonstrate the most advanced ideas of home comfort 

Phe house comprising 2 stories and & rooms, with a 
solarium on its flat porch-like top, is built entirely of sheet 
steel, sound-proofed, and thermally insulated he ex 
terior construction consists essentially of l-in. thick 
Celotex sheathed with colored porcelain-enamel shingles, 
which eliminate all need for painting for all time, both 


nailed to the sheet-metal walls 


finish The steel floors are coated with a laver of mastic 


Wall board and plaster, 


with colored Micarta base board, are used for the interior 


Unique construction allows 


complete shop fabrication and 


erection in only fifteen days 


to serve as a sound deadener and as an adhesiy 
floor covering. Ceilings are of acoustical tile 
This type of frameless house requires only 1, 
steel—anuch less than comparable houses ot 
frame type. Sections of three standard widths and ‘ 
length, made of 20-gage steel with box-like corrug 


are the main constructional elements, After rust 


a 


the units are welded together in the factory to 
high, room-wide sections with metal window 
spandrels welded in place. 

Similarly, rolled steel sheets, pressed int 
were welded into floor assembles at the factor 
wall and floor spans were then hauled to the sit 
Although the completed walls 


exceed 3 in. in thickness, they possess unusual 


tion by are welding. 
qualities. Since the walls themselves const:tui 


no structural work is required 
Walls 


Che sheets for the walls are cut to the desire 
at the factory. Two different lengths are used 
the first story and one for the second he 
corrugations, or channels, pressed into the sheets 
6-in. web with a 2-in. leg. After forming, the s! 
of three different widths—1 ft. 1 in., 2 ft. lo 
lin. The extra inch affords a welding surtace 

In the wall assembly, the section contaiming 
eage furniture steel window frame and = spand 


first assembled, with additional wall sheets wel 
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Welds 
about 


to complete the side of the room. were 


it approximately 12-in. intervals, with tive 


s’ time required to complete a weld. 
re was absolutely no cutting or fitting. When neces- 


the channeled wall sheets are overlapped, such con 
n being the first to provide adequate flexibility. 
| section 9 ft. 6 in. wide is being assembled, three 


3 it. 1 in. and one 1 ft. 1 in. channeled sections 


be used. Two of the wall sheets would be lapped 

hannel, forming a 6-in. hollow column, which 
rengthens the structure. 

ter a wall section is assembled, header st 2 in. 


; eat ; 
of 16-gage hot-rolled steel, 1s 


welded to the top and 


to give rigidity. 


ter factory assembly, the large wall sections were 
ered and hauled to the site like Stage scenery Phe 
erage weight per square foot ot wall was 2.91 Ib 
Floors 
ehteen-gage hot-rolled steel sheets were used in the 
rs he 28 in. wide material Was sheared Lo leneth 
e steel mill. Fabrication was an extremely simpl 


Cl 
ess. lach sheet was formed into a “Z” shape, 
legs, 11 in. long, and thi 
These Z sheets were lapped 1 in. 


welded at 


© parallel lines, or 


web, 6 in. high. 
and are 


udinally, approximately 24 in. in 
t 


Us at both points of contact his formed a honey 

bh of metal boxes 6 1n. deep by 10 in. wide, which are 
structurally flexible, light in weight and of exceptional 

neth, since the web is braced in every direction. The 


t per square foot was 6 Ib. 


Erection 


he first field operation was the placing of a metal cap 
foundation wall. The cap was ot 16-gage 
go ivanized steel, turned down over the edge of the 


n for 2 m., 


he masonry 
founda- 
and then bent at right angles 1 in. to receive 
structure, 


he insulation and exterior siding. The entire 


welded to this 


irs, and load-bearing walls were 





Architect’s drawing, visualizing the completed frameless steel house. 


ilso holds the house on the foundation without the use 
foundation bolts. Only a direct vertical lift of 2 in. 
ld move the structure from the foundation, and the 


foundation and 


sightest twist binds the cap against the 


hors the house more securely. 


he lower floors were next welded in place. .\ line was 
scribed 2 in. back from the edge of the foundation, which 


; 
his leaves a ledge « 


rks the edge of the floor n which 


ad-bearing walls rest. Two-inch gaps were left for 
rior load-bearing walls 


+t - ¢ 


LLC] 


] tA re | " 1] 
he floors were welded together, the large wall 
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and welded both to the founda 


sections were set 1n place : 
tion cap and the floor. These wall sections are easily han 


dled because of their light weight, and are quickly welded. 
Phe same floor construction was employed for both the 


1 
1} 


second floor and t 


In erecting the two uppet 
floors, a smal] an rle oft 16 gage steel, having legs 3 Ill. 
in. lip turned in, 


wide, with a was welded around each 


room at the ceiling line This functioned as a temporary 
rest for the floor prior to welding it to the side walls, 
and served as a cat-walk for the workmen and a conduit 


to receive the wiring. Small braces were snapped 


In at frequent intervals and later removed when the floor 


] 
had been welded to the walls. When the wiring was in 


stalled, a permanent cover was snapped in. 
he second story and parapet walls was 
similar to the first. Only three 


men and one alternating 


current welding outfit were used on the erection work. 


Exterior and Interior Finish 


is heavily insulated against 
in thickness was fastened to 


shee ts. 


channels in the wall 


, , 
the protrudy vat S Oot the 
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Perspective drawing of welding assembly. The reinforced corner de- 


sign adds great strength to the building, yet uses a minimum of 


material. The “Z'' section flooring employs one-inch lap welds 


+ 


[he exterior finish consists of porcelain-enamel shingles, 


eliminating These shingles are approxi 


mately 6 in. square, and are applied in strips 36 in. long. 


The Celotex and the shingles were fastened by a tem- 


or drive screw. These nails 


easily penetrate the sheet metal walls, and can be driven 


more easily and rapidl netal than in wood. 

Gypsum wallboard, with two coats of plaster, was ap 
plied on the interior s ce In addition to the Micarta 
baseboards, the fireplace a mantel are of Muicarta with 
inlaid oxidized-aluminum decoration. The master’s bath- 
room is panelled in Micarta of contrasting colors. The 
other bath and the kitchen have linoleum walls. On fu 
ture houses, both exterior and interior of walls will be 
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\Ir. Clark erected t house as an experiment, 


peration with the American Rolling Mill Company. The 


Westinghouse Iklectric & Manufacturing Compan 


C cloter ( Orpot ito | tbbey (wens Ford (slass Cor 
inv, and a number of other firms also co-operated and 
re watchine the results with keen interest. 
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A 207-Mile Welded Pipe Line 


Phe Southern Fuel Company, of Los Angeles, Caltt 


s constructed a 26-in. steel pipe line from Kettlemat 
Hills to Long Beach, Calif.. a distance of 207 miles Lhe 
purpose of this pipe line is to provide a supply of natural 


is for use by the Southern California [edison Company 
nN its stean int at Long Beach, and for distributior 
through = distributin companies to Los Angeles and 


his line has a capacity of 130,000,000 cubie teet of gas 


' ~ 


1) day Phree ditterent thicknesses of steel were used 1 
fabricating this pipe . of an inch at the Kettleman Hills 
end of the In where the pressure was greatest, g1 iduated 
down to .°, of an inch, and finally '4 of an inch on the 
lowest-pressure section of the line The system 1s. ce 


sgned for an iitial pressure of 400 Ib. and a minimum 


pressure, at the extreme southern terminus, of 50 
Western 1p & Steel ¢ ompany of | ilifornia 1 
cated 76 miles the pipe used on this line at its Los 
\ngeles plant The pipe was formed from flat) plat 
Lhe plates we>re crimped at the edges 11} the usual Man Ne 


, 
and then formed on bending rolls, after which they 


Fa . “}y] her 
Welding machmes where the 


y 
~ 


welded with the 


transferred to automatic ar¢ 


30-tt. longitu automat 


metallic-are process ation, pairs 


\fter this welding opet 
1+ 


of 30-ft. sections were welded ther into 60-ft eng 


togetl 1 


and in this form were shipped to th 











welded into a continuous 
rapped and 


repainted. 
co tne 


Progress of Welded Ship Construction ced 


In Britain 


] 
Since the 


all-welded vessel Fudlaga 
unched at Birkenhead in 1920, but 


s been made in the United Kined 


n of ocean-going welded ships | 
state of affairs cannot be put on the class 
for ten vears ago Llovd’s Register of SI 
of regulations relating to the use of el ,; 


onstruction of ships, and their « 


ther classification societies \ll thes 


he societies have been 


uF, subrect to 


prepared 


] t +] +1 


being Ssatished as te es 


of the work 


Recently, however, interest has beet 


method of construction, partly 
— oo 


is being adopte 


and the 
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has also received subs nt 


to which it 
United States 


on its use, and it 





rom the action of the classification so 
‘ \ 
ts wider application 
\t the beginning of 1932 the B , 





Shipping and 


INCOISTET aT 





Register and the Bureau 








visional regulations on electric at e] 





rules are contiden 


and 


ing, and thes 


shi 






Dp owners ship builders to give 





tion to the extended use of the process. 1 





British societies are 
Veritas differ in mat 
British ship builders are agret 


two 





, . 
Bureau 






great scope for the employment of ¢ 











ship-building industry and that it is dest 
4 } 


mportant part in the future of the trad 
> 
A.W.S. Reports to Be 


Put on Bargain Counter 


I:tfective for one month beginni 


the American Welding Society is offer 


reports at one-half their regular pri 


necessary because of a reduction 1n storage 
\mong the reports offer 


CCONMOMIMES., 


ire the following: 


Structural Steel Research Report, 2¢ 
five-vear program involving testiag of  s« 


specimens and the co-operation of 4+ 


and 30 testing laboratories. Special 


g 
Nomenclature, Definitions, and Syn 


welding and applications ‘ 


inal Welded 


port, which is over 350 pages, summarizes 


Report Rail Jomt ¢ 


vestig: Results obtained are 


¢ 
tions 


plications. Special price, $1.00 


Code for Fusion Welding and Gas ( 


Construction. Special price, 15 cents 


Orders should be placed now to ins 


these Send orders to the -\1 


New York, 


prices 


33 West 





N.} 


ciety, 











sheets can now be had with a stainless-steel 


Stee 


surface. The welding of stainless-clad sheets is much 
the same as of any other bi-metal, although the pro- 


cedure employed depends upon the gage of the sheet 


The Welding of 


tainless-Clad Steel 


By S. L. Ingersoll 


wide interest in clad. steels has 


fabrication, and, of particular interest to the welding 


Is questions as to their applications, their method 


‘How can they be welded?" 


Stainless clad steel mav be welded ( gas 
etric welding methods The welding procedure has 
thoroughly worked out with the leading gas and ele 


welding companies and they may be consulted as to 


edure for special problems. Depending on the gage 
the clad steel, the S¢ companies have cle veloy ed 
esstul methods for making lap, butt, V. and flange 

1 embodving the stain 


lds which assure a perfect wel 
the 


ess-steel 
pending on the thickness of the sheet, the mild-steel side 


stainless surface \gain, 


characteristics at 


have either a stainless weld or a low-carbon-steel 
whichever proves more economical in production 

The thinner gages (from 16 to 10 gage) may be ad 

tageously welded by making an ordinary butt weld, 

ising a stainless-steel electrode which deposits a true 


nlec teel of the same formula : he ctainlec a 
ess steel OT the same formula as the staimless cle 


itl al 

e weld. In electric welding of thin plates, normal cur 
ts may be used, as would be the case if the entire 

kness were of stainless steel. By holding the welding 


In an almost vertical position and welding from the 
stainless side, sufficient penetration is obtained through 


; 


tt steel and results in a perfect, homogenous stain 


Sf 


ss weld. If it is impossible to weld from the stainless 
side, the same stainless electrode may be use itfect 
absolutely reliable welded junction by approaching 


m the soft-steel side and allowing a penetration or 
percolating effect to the stainless surfa spite of the 
that the currents employed are critical, most of th 
lern electric welding equipment can produce thes 
ner plate welds with entire success 
the stainless surface exceeds 10 gage s recom 
ided that the edge s of the | late be bevel ingle 
greater than 45 deg. each side, thus forming a total 
nele of not over YO deg. at the butt 1 t the the 


1 


— : , . ee a 
steel or Stamiless side ma\ ie reveled, a e same 


edure followed as is usual in the making ot utt 
— , - 1 } 1 _ } 
Po reach the root of the evel, a sMall gvayge Tod 

12 gage) can first be applied, the slag removed, and 


second application of large rod apphe¢ 


above this, effecting a fusion between the first deposit and 


the edges of the plate Chis procedure goes on until the 
bevel is completely filled and the weld completed 


Where the thick 


more be made 


plates are about or greater, a 


economical weld may by changing to a 


first two stainless-steel lay 
the 
soft-steel rod will combine perfectly 


soft-steel electrode after the 

] ] ] 
have peel piaced, 
£ 
he 


with the stainless rod at 


ers provided mild steel was 
uppermost 
the root face of the bevel to effect 
If the small 


el surface, the above procedure 


homogeneous weld. end ot 


tory, 


] 
t 


a satistac 
Lhe | 


revel is at the muild-ste 
would be reversed 


Fig 


Oo l illustrates a 
Here the mild. steel ts 


odification of the above process 
the 


Then a chiselled 


beveled through stainless 


1 


clad and filled, using mild-steel rod. 


f 





notch widens the stainless opening and a= stainless rod 
soft steel~ stainless steel~y 
+ ne ar ne ee 8 A a 





ae 7A Cn 


Viing the two plates to be welded 
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Filling the V inwith soft steel rod 





) ac ate gies 9 FARE a ies! 


2 2 oy Set ae ee ee er pee 











Chiseling out point where the stainless pieces 
meet 





= i a ea Si 


a 
Filling in with stainless red the part 
cut with the chisel 
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gouged 


Fig Method of Welding Stainless Clad Steel. 
completes the weld reserve the continuity of the stain 
ess surface \ standard butt weld shown in Fig. 2 does 
not show any evidence of the weld on the ground edge. 
other than the enlarged thickness at the weld. 


This new stainless clad steel is the result of many vears 


Ot expe r itte pt to secure a perfect bond he 
tweet S SS ste 1a mild steel. The need for such 
a col 1 ( . om the necessarily high cost 
of the s stainless steels, which excluded their use from 
many appli s where stainless surface was desirable, 
It, unfortunately, where the use of a solid stainless steel] 
































Standard Butt Weld of Stainless Clad Steel. 
Sharp Bends in Bi-Metallic Strip Do Not Affect 
Bond Between Metals. 


Top) 
Bottom 


Fig 








Fig 
















































































































































































[here are several aspects mn the fabrication of this 
stainless clad steel which merit the attention of th 
user and fabricato With its usual small percentage of 
stainle SS surlace the sheets OT plates May be det ~ drawn, 
stamped, forme welded, and highly polished. It offers 
possibilities in the form of tubes and pipes, bars and 
shapes, as well as sheets. Short-radius bends (see Fig. 3) 
have no effect on the bond between the stainless-steel sun 
face and the mul teel back 

This stainless clad steel does not require any heavier 
equipment tor fabricating than does a mild steel of the 








thr kere SS, 





sam as it usually has a relatively small per 
his fe 
Important to the fabricator who can employ present equip 


thus ay 








har 


centage ot the ley stainless surtace. 


ls 














ment and 0 


il the large capital expense necessary 





























in changing from a soft steel to a solid stainless product 
his clad steel costs from 40% to 30% less than solid 
metals of lke characteristics, which brings it within the 



































reach of countless applications where the stainless-steel 
surface has been desirable, but where the cost of the 
solid metals has made their use uneconomical. The fact 











that the process of manufacture lends itself to large ton 























nage production indicates that the mayor uses will be in th 
mining, process, food, and metal-working industries 
his clad metal has been used with complete su 
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n ( ( economic reasol lor several years cess in several of the process industries 
t has been « a combination etal was to be vats and tanks Likewise, the 
' ] ( ( ¢ yr let ot ringing a ¢ emploved it tor hardware. metal heels 
ost ( to the industrial tield cations where high polish a 
‘ e le nishe sheet rosion have been dominating 
( ( inl surfaces are pr In applications where some Cort 
5 yphed., hich ¢ ite olish is desired on the muild-s . 
lk Ivers 1 irnished by the stainless su 
| ! ( the re in ( ay he given a] tempera ire ¢ 
( I 1 the tw tals thie ri protected b uunianUun Ss 
te and perfect weldis hro paints, or plated by parkerizn 
‘ ‘ ( ( eet ther means 
le Oo employ at one al Considerable research worl 
ee 1 Pace en brace s¢ Spor] il weld OG oft pipe \\ 
( ense ( whi over th irious stainles C1 e interior or the ext ( 
, ‘ ire re tonnage otentialitie ete assurance f a perfect weld 
t on ( ipl e unttormity of th m of the weld has the same corros 
( \ (| ( cl-stec LSE t . es as the stainless surface of the ) I 
plate work the stainless laver ma 5 
to 20% of the total thickness 
upon the pressures and degree of ¢ 
inded 
> 
Iowa State College Announces 
Fifth Welding Conference 
he dates of January Isth to 20th have 
for the fifth welding conference to 
College, Ames, lowa,. according to DD 
engineering extension service \ fe 
will be lectures and demonstrations on the apy 
qualification tests to welders 


2 
Frank P. McKibben 
Awarded Miller Medal 


allows us to vary the thickness of either to produce a 

finished clad sheet or plate of any commercially prac \t the annual dinner of the .\m« \\ 
ticable size In other words, there is a very wide latitud ciety held in Buffalo, N. Y.. on the eve 

In its manufacture, which will permit the production of th, the annual award of the Samuel \\ e M 
the stainless clad metal to satisfy the requirements of a was made to Frank P. MeKibben, president 
wide range of commercial applications ciety and internationally know1 


structures. 
Mr. McKibben has had 


wicle 


al L1i¢ 1¢ 
in the fields of teaching and of structun ( 
1894 to 1907 he was on the faculty of e M 


Institute of Technology, and then for twelve y¢ 


professor of civil engineering at Lehigh | 
lowed by a similar position at Union College 
when he went into consulting practic lL) 


vears he was connected:in a consulting capacit 
eral engineering firms and public-utility comn 
In 1922, Mr I: Hui 
the first tests on fillet welds in longitudin: 
192% the 


structures, building of 


\iclwibben, with 


rnest 
he has been connected 
the 
Power & Light Company, the power plant 


Haddon Hall \tlan 


building of the Idison Electric UHlumin: 


+" 


with 
including office 
Chalfonte and 11) 


Boston, and shops of the General [Electric ‘ 
Bridgeport and West Philadelphia | 
(1929-31) he was engaged by the Genet ( 
pany to call on cities all over the country 
mendations regarding building codes \t ( 
connected with the consulting engineet 

& Carson, in Philadelphia. Mr. MeKibben whet 


is ona farm at Black Gap, Pa 











THE WEL 


First All- Welded 


Penstockin America 


By W. E. Archer 


O i the major welding jobs for Calitornia in 1932 
as reached completion at this time in the fabrication 


penstock for the city of- 





stallation Of a lary’ 


' 
according to avallable records ot 


CHY, 


construction, will go the credit for the instal 


e first power penstock ever constructed and 

stalled entirely by welding in this country his pen 
was installed just above the city’s water-power 

No. 2.in the San Francisquito Canyon, located in 

vgh Tehatchapi Mountains, a distance of some fifty 

s from Los Angeles. 

° 1 . - 11 17 1 

Shop fabrication of the pipe, as well as tield installa 


penstock, was done entirely by electric ar¢ 


¢, emploving for the major portion a special auto 


shielded-are process developed by the Consolidated 
Steel Corporation, of Los Angeles, which company was 
led the contract for the fabrication of the pipe Phe 


work of assembling, tieing together the pipe sections, 


was done by the power and light 


\ngeles, 


| complete installation, 


rtment of the city of Los who employed 


same process Ol welding, type Ot rod, and veneral 


rocedure as were used in the shop welding, except that 
veldine was of necessity used in the field. Consider 


onl 


le difficulty was encountered in the field work of this 


i 
Wi bd 


im 


— 


baa 


i Wi Ni ie 


Hi} 


< 


Nelding Three Butt Straps Simultaneously on a 30-Ft. Section 


lect bv reason of steep mcline Ol the 


the 
side up which the penstock was laid for the greater por 
of its length. 

Shop Welding 
diameter from 4 


he penstock ranges im 


or point of 42 


intake, to 72 
le power house The total 


1.400 ft rhe 


at the base, where it en 


proximately 


t 
eraduates by a sixteenth of an inch, according to the 
eter of the pipe, from $g-in. for the S4-1 pipe t 
for the 72-in. pipe The pipe sections as delivered 
en d were OU ft long ind were fabt Cale | three 


‘+ 


DIN 


length Ot the penstock 


wall thickness of the pipe 


kR 20 


pieces of shell plat In assembling these shell 


plates sections, butt joints were em 


ployed, with a butt strap 6 in. in width 


and of the same THICKNeSS aS the pipe, and being formed TO 


fit around the pipe. For the welding of all longitudinal 
seams as well as the inside circumferential seams on the 
straight sections, the automatic electric are process was 


used Phe strap Was welded at one side prior to the 
operation of making the inside circumferential weld, and 
thus the butt strap formed an excellent back-up ring fot 
the butt weld, which was made trom the inside of the pipe 


Welding the butt straps, 


jomnts torn 


as well as all the elhow joints and 


esser angles, 


was accomplished by hand, 


both inside and out, since this was the most practicable 


method iss welds were required on all seams 


by reason of the heavy plate 


Prior to the these 30-ft. sections, a butt 


strap was welded on one end of each section, thus reduce 


ing the amount of work required in the field assembly, 
n that ea nt was ready for fitting into the next one, 
and one tield weld was climinated at each joit \ll 
joints were, by trial, made to fit perfectly together in the 
shop before ipment was made, and were numbered con 
secutively to assure accuracy and untfornuty im the tield 
assemb] \ 2-deg. entering angle was machined in 
each butt strap and joint end to facilitate assembly. All 


edges wer eveled to the proper angle according to the 


thickness of the plate, for the most effective results 1m 


welding This beveling was done in a 3O0-foot planet 
before rolling the plat The average speed attained in 
the process of the automatic are welding on this job 


ranged from 30 to 40 ft. per hour. 





Section With Bend, Showing Head Welded on One End Preparatory 
to Making a Hydraulic Test. 


Testing 


\ll 46-foot sections made of '%-in. and heavier plate 
(comprising about S00 ft. of the entire penstock ) were 
stress relieved at approximately 1150 deg. I. in the steel 
company's furnace Weld test coupons were provided 
on each 10-ft hell lar to the requirements for pres 
sure-vessel welding, and were tested for tensile strength 
and ductility, in aces nee with the city’s specifications 
and requirements on fabrication. On completion, all 
joints were given a hydraulic test to double the working 


pressure ot the nenstoc] The testing of the regular 


ina testing machine within the 











(Top) Laying an Inside Bead Along Circumferential Seam. (Top) Setting a Welded Expansion Joint in Place Prepar 
(Bottom) Making a Position Weld on a 42-Degree Slope. Welding It Into Position 
(Bottom) Looking Uphill Toward Tunnel Entrance, With 
Penstock on Left. 


shop, having specially fitting heads which were easily welding, both inside and outside the pipe, almos 
secured im place at each end of the pipe sections to make able. Therefore, working hours from four 
a water-tight head Che elbow joints, together with all noon to eight in the morning were adopted | 


Joints with angles which because of their irregular ends — with two crews being employed, one working 
could not be tested in the special machine, were tested night and the other from midnight on 


by welding a head in each end and pumping the joint full Welding rods ranging in size from 5/32 to 
of water and bringing the pressure to the required point used, according to the pass or bead being 

Field Welding electrodes were used on the finishing beads 

()n account of the extreme heat in the summer, weld of welding rods also varied according to the 

Ing operations on the job had to be carried on during the pipe wall. About one hour was the averag 
the cool part of the evenings and at might, except for quired to make one complete circumferential bea 
tacking, short finishing beads and other of the minor oper the pipe. From eight beads on the lighter-weig! 
ations. During most of the daylight hours the sun made 32 beads on the pipe with the heaviest walis, 





DATA ON FIELD WELDING OF PENSTOCK 


(From pape by Clayton M Allen, vead before the Les Anweles Section, American Welding Society, Septembe 


Average of 33 joints on 84-in.-diameter sections, formed of %s-in. steel, welded on angles from 0 to 40 degrees with 


horizontal Bloctrodk 
Time Electrode Energy Beads per hr 

Butt Weld 12.8 hr. 20.7 Ib. 48.0 kw.-hr. 10.3 1.62 Ib 
Lap Weld 11.0 hr. 18.9 Ib. 46.2 kw.-hr. 8.4 1.73 Ib 
Average of 17 joints on 81-in., ;-in. to 72-in., 7s-in. sections, welded on angles from 20 to 42 degrees with the horizonta 
Butt Weld 28.2 hr. 44.0 Ib. 106 kw.-hr. 24.3 1.56 Ib 
Lap Weld 19.1 hr. 30.5 Ib. 69 kw.-hr. 16.7 1.60 Ib 
Average of entire 50 welded joints 

Butt and Lap Welds 31.8 hr. 50.8 Ib. 121.5 kw.-hr. 1.59 


NOTE: An average of 3 in., or 21.45 of each 14-in. electrode was waste. 
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HE W 


ments on the inside joints. In the field, the out 
le welds at the butt straps required from 6 to 20 passes, 
ing upon the thickness of the pipe wall. From 
s one can gain some idea of the great number of weld 


rs required to finish even the field work alone. 


seven welders comprised each crew on most of this work, 
n welding generators were used in the field 
ing out the sections for welding in the field, a 
f about 5/32 in. was left between adjoining: sec- 
Six tack welds from 6 to & in. long were made 
reach joint. These were built up gradually and evenly 


ch the same way as the main beads, the operator 
issing from one tack weld to another, adding a bead at 
time to each, but leaving the last few beads to be ap 
ied at the time the completing weld was made. Pene- 
into the butt strap beneath was made as complete 

s 1h ssible 
For SOO ft., just before entering the power house, the 


nstock Hes on a mountain side having a grade of 
%, which made the handling of materials somewhat 
ificult and dangerous. Supplies and materials were trans 
rted up the steep incline on a cable tramway, as seen 
the left in the view on the front cover of this issue. 
he penstock 1s supported by concrete piers set several 
feet in the ground under each joint 

This all-welded penstock will carry approximately 333 
second-feet of water, and will drive a generator which 
vill deliver 20,500 hp. of electric energy. 

The shop welding work on this project was under the 
irection of J. B. MeClellan, superintendent of produc- 
n for the Consolidated Steel Corporation, assisted by 


\Vavne \ 


Robertson, engineer for the city of los \ngeles, 


Howard, research engineer, 
K. R 
is in complete charge of the entire project, while the 


welding of the penstock was under the 


t 


supervision 
C. M. Allen, junior electrical engineer. 


oe 
Welded Piping for High-Pressure 


and High-Temperature Service 


From paper by F. W. Martin given at 32nd annual convention 
f International Acetylene Association, Chicago, IIIl., November 
13, 1931.) 


Steam pipe lines as installed in modern power stations 
lve great hazards and must operate under very severe 


litions. Steam pressures of 450 and 650 Ib. are com 
with corresponding temperatures of 700° to 750° F 
‘team pressures of 1200 to 1400 Ib. are in use in many 
tions with temperatures of 750° to 850° F Phe use 


se latter pressures and temperatures is rapidly in 
ising, 
(his service is somewhat different from oil-retinery 
tice in that the piping is usually in a more restricted 
| 


and is almost alwavs larger in size. Steam mains 


l2 to 16 in. in diameter are common practice, while in 
l-refinery work pipe lines are not usually much over 6 

diameter. The wall 
to carry steam at 1200 to 1500 Ib. 


in. Due to the restricted space in which this must 


thickness of a 14-in. steam 


pressure is nearly 


installed, the expansion and contraction with changes 


temperature become a considerable factor and the re- 


ig stresses set up in the pipe may be 10,000 or 
’ 


1600 Ib. per sq. in., as computed, and probably even 
er in actual practice Because of these extraordinary 
It | t tvpe of we Ided 


tions, only the verv highes work 
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can be countenanced. A failure in a large steam line 
property damage amounting to pos 


but might also involve the loss of 


might cause not only 
sibly a million dollars, 
several lives. 

To 


plants has been done by 


date most of the steam pipe welding in) power 
the oxyacetylene process, al 
robs 


(not over 250 Ib. steam 
the 


though some low-pressure 


have been 


method. 
the 


| , 
ricators for this work because they feel 


pressure ) done by electric-are 


Oxyacetylene is apparently preferred by most. of 
large piping fal 
that a more ductile weld material is obtained than in the 
ordinary electric-are joint. In the case of shop welding 
of such equipment as drums, where it 1s possible to stress 
relieve and to roll the work to the welder so that he is 
always working on a horizontal surface, the electric are, 
either plain or with various shielding modifications such 
as is produced by heavily coated rods, is used very suc 
cessfully, and probably to a greater extent than the oxy- 
acetylene process at the present time. 

Several qualification tests of varying degrees of com 
plexity have been proposed by various authors, all of 
which are probably satisfactory for some particular weld- 
Ing operation. However, for high-pressure steam pipe 
work, only the very highest grade of welding can be per 
mitted the 
arduous service which such joints must endure. The 
author, that fo. 


welders for this type of work cannot be too stringent. 


because ot the extreme hazards and very 


therefore, feels the qualification test 
Che first requisite for a welder is several good refences 
as to be his moral character, experience, habits, and ability. 


These supplemented by a personal interview are about all 


PLATE Tw 
PIPE WALL 











Qualification Header for New Welders. 














wos SHOULDER ‘/ig 
Fig. 2. Single-V Butt Weld for Gas Welding. 
that can be done along the line of character analysis. The 
next requisite is an adequate test of his welding ability 


header used, with slight 
Consolidated 


Detroit Edison 


hig. 1 shows a qualification 


modifications, by the Gas & Electric Com 


pany, the Company and others to test 
welders for their steam pipe line work, 


The butt weld joining the two pieces of pipe is a pos! 


tion weld; the welder moving around the joint, which is 
held stationary during the work. One of the closed end 
welds is made in a horizontal overhead position, and the 
other in the normal horizontal position. These welds are 
all made without moving the work. The remaining three 


welds can be made in the position most convenient to the 


welder 
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Fig. 4 Details of Welded Nozzle Connection. 
Small nozzles shall be accurately titted to the pipe and 


shall be 
fillet welds penetrating to the inner surface of the pipe 
pry 


the principal pipe or larger, the weld shall be reinforced 


tack welded, after which they welded with single 


In the case of nozzles oft one-half the diameter ot 


by a close-fitting pad completely surrounding the nozzle 
and welded to the nozzle and the pipe. This will com 


pensate tor the metal removed in cutting the hole for the 
z\e ig. 4 


Butt joints heavier than 


17 el | 


in. shall be beveled as shown 
) 


in big Beveling shall preferably be by machine, but 
with the torch if the surfaces are thoroughly 


Butt ld 


Way be done 


cleaned from and oxidation afterward 


scale welds 
in steel pipe shall have the ends spaced in accordance wit! 
accepted standards betore tack welding. Spacing and 
tacking should be such that the abutting edges shall at né 
time come in contact before welding 

Phe sizes of tack welds shall in no case be greate than 
one-half the thickness of the thinner material joined, si 
as to msure weld continuity If larger, they shall be 


melted or chipped out prior to or during welding 


\tter completing a welded joint. the welder shall stamp 


it with a number or mark to identify it as his work Phis 
last is an important provision, as it identities beyond 
doubt the maker of every weld In case of fatlure to 
pass inspection later or tatlure in service, the weld can 
be traced back to the mechani Knowledge that this is 
the case will exert a strong influence on the welder to 


exercise care and not turn out defective work 
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width 


cut out and done over. 


ny the Mspector should 
from the work of each 
approximately 2 per cet 


welds coupe 


should be 


During 


trom tin 


welder: t] 


it of the 


ms not le 


Cut Cou 


ind examined as spe ihed under 
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cent reimtor 
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a careful 


lf satistactory, 


should show 
cement, not 
al 


trom. the 


il l‘ailure 
for rey 


Mispection 


In the case of 


the 
a stren 
less t 


under 


ot a Col 


e 


{ 


how not less than 75 per cent of 


ction of the 


ol 


since his last test and a check coup 


Vv the 
trom 


the 


salle 
anothet 


welder until he 


welder 


could 


weld should be Cc 


failu 


Phe 


1 show 


re 


tus 


s ( 


t\? + 
prog 


met the requirements for uniformly satis! 


In addition to this inspection of thie 


the piping after welding should be subj 


Static 


enough 


to 


special care 


pressure 


jar 


oft 


must be ta 


one and 


the welds without 
\ll pin-hole leaks should be 


ken to 


one-halt 


ney 


struck with a two to six-pound hamn 


pressure, and while under pressure tl 


1¢ 


indenti 


centration due to heating and cooling 


of any 


weld 


would be ( 


ause tor 


plete removal and rewelding 


In the case of shop welding, non-« 


as the X-ray are practical and coul 
addition to the coupon and visual 


In case the 


record of inspection of all shop welds 
X-rav has been raised that 1 


X-rav 


is used tl 


11S 


repaired 


prevent 


1 very 


+ 


L¢ 


would 


tis expensive 


per cent test, showing up only one ty] 
is true. On the other hand, neither are 
or the etching and visual tests lOO per 


these tests checks a certain type « 


In the present state of the art, 


; 
T 


; 


ault 


with 


of knowledge of welds and welding, and 


trust felt 


tes 


only by 


perience that the natural distri 


by 


careful 


enymeers 


work, 


ot 
ts to which welding can be sul 


a new 


elaborate 


rust 


7 
cle veloy 
yyecte I 
¢ ¢ 
iCs ~ 
of engi 


development can be overcome, and wel 


position of 


and 


writer feels that this time is rapidly 


an accepted method for 


temperature 


steam 


piping 


In 


welding fraternity must not, however 


\T 
| ¢ 


Wil 


sidered applications with consequent disastrou 
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Spot Welding 
the Stainless Steels 


( 


By V. W. Whitmer 


} ‘ \ 5‘ 


ISS steels are particularly well adapted to spot 


owing to their clean surface, freedom from 


Ing 


S| 1 
ade or scale, and le absence Of any 


such as zine or lead, as on galvanized or terne 
STOK k 


t welding, in principle, is nothing more than holding 


eets 1n close contact between two copper electrodes 
the 


an inch or so in diameter with contact ends 
d to about 'g in. in diameter, and passing a current 


ly. : ’ ] ] ‘ . 
voltage, but high in amperage through the circuit 
immediately takes place le 


p I 
the 


short period. Fusion 


the two sheets, while excess heat Is rapidly 
away from the outside 
electrodes. 


surfaces by the water 


area of the electrode points should be maintained 
] 


constant as possible \ny increase in area will 


reduce the heat per unit area, resulting in an 1m 


perly or poorly fused joint. \ decrease 1 rea will 
se the unit heat and will usually burn a hole entirely 
irtly through the sheet to be welded, othe ictors re 
Ing constant. 
pressure exerted by the eloctrodes also attects the 


ot the weld. Too much pressure will reduce the 


tance of the joint and hence t¢ nd to decrease the heat 
rated. 


ip-set displacement 


j 
} 


The pressure generally determines the 


directly 


amount 


following the fusing 


} 1 
| 


riod, producing an indentation on each side of the sheets 


: 
ing good work on, sav 20-gage black steel, he could, in 
y veneral, change to the same gage stainless by either droy 
vy the rotary control switch one point or re ne the 
: slightly, or both. More definite instructions cannot 
ven, but the exact procedure must be worked « i! 
lually, balancing one variable inst the other until 
lesired result 1s obtained 
both electrodes are of the s e diamete epres 
will occur on both sides whicl while m s¢ s on 
pickle finishes, may be objectionable on the polished 
aces Phis etfect can he educed bv ust! Oppel 
about ™% in. thick and 2 square between the 
rode and polished side, thus puttin the n depres 
on the lower side. An aluminum blo . in 
ks even better, but, due to its lower melting ] t, will 
to pit if a slight are is drawn This procedure will 
ce the depression, but will not eliminate it ent‘relv, as 


tainless steel, 


ue-TTee 


d 


addition to these variables, the time of current flow 


t 
Too long a period gives the 


s | Sl 


Too 


great importance 


as too much heat, and short a contact will 


no weld. 


such as lLenduro, in general will 


heat than the same gage in common steel, due to its 


heat conductivity (tending to concentrate it 1m 


s lower melting point, and better conta 


surface. Consequently, if an operator is pro 


molten 


due to shrinkage of the 


lentation 


hence, pulls from both surfi 


emaining, 1f the work 1s to be polished, will have to le 
ground out with a cotton wheel set up with glue and 
abrasive about SU erit or hiner) 

When welding lished stainless steel, it 1s advisable to 
pl ce the welds the leas onspicuous positions, as often 
it is dithcul finisl e welds and have the same color 
if tl e whole piece is not retu ished. Phis depends, how 
ever, tO a reat extent, upol the finish ot the sheets 

Spot welding, like any other type of welding requiring 


high temperature, will form an oxide on the surtace whicl 


will be blu n color li this is exposed to the weathet 
J } ] 

oO} Ost Col S,1t W SLOWLY change to a brown colo1 

resembling . his, however, 1s only a surtace cond 


‘iginal oxide only. If such welds are 


to be eXpose I t nosphere, they should he cleaned 
either with act S ckling in the case of No. 1 tinish 
sheet, or ground and polished if No. 4 or higher finishes 
are employ In the ground and polished state, spot 
welds are just as resistant to salt sprav as the original 
metal. 


> 
Tentative Program for 


Annual Meeting of I. A. A. 


()xy-acetvlene welding in the fabrication and repan 
of water ift, buses and motor trucks, and for 
the repair o il ends, is to be considered in a series of 
papers tentatively scheduled for the Annual Convention 
of the Internationa \cetvlene \ssociation to be held 
November 16th to 18th, at the Penn Athletic Club, Phila 
delphia, Pa Sessions are also scheduled on welded pIp 
ing, welding in the steel industry, welding of alloys and 


non-ferrous metals, and oxy-acetylene cutting. 


\ night 


session is to include papers and demonstrations on weld 
ing and the training of welders, which will be of special 
interest to those in attendance at the Convention, 


e 
Los Angeles Section of A. W. S. 
Hears Paper on Welded Penstock 


+ + 


il] miceting 
Welding 

the Alona Luisa 
by a dinnet 


MI. Allen, 


| he first 


the America 


22nd at 


he Los Angeles Section of 


Society was held on September 
Restaurant and was preceded 

ny was well attended. 

Junior [Electrical | the 


gave an interesting 


(Clayton 
ngineer ot Bureau of 


\ngeles, 


paper describing the installation by that city of an are 
velded penstocl \I \llen had complete charge of the 
tle velding « s penstock and gave a detailed descrip 
tion « Hlustrations of the shop and tield 
progress of tl vork added considerable interest to the 
paper \ des ription « f this penstock appears elsewhere 
1 this issue of T1 \' \G ENGINEER. 
eS = 

Engineers’ Week at Century of Progress 

The week beginning June 25th will be set aside as 
engineers’ \WWeek at .\ Century of Progress (World's 
Fair), to be held in Chicago next year. Many notable 
engineers will be est id it is expected that all the 
engineering societies participate in technical meet 
ings and other activities to be held during the week. The 
management of the Cl eo Power Show has announced 
that that exposition be held during the same week 








Lead Pipe 
Welding With Flange 
ing. 
Lead Tank Linings. 


Vade From Sheet Lead by 
ittached by Weld- 
Often Used Where Pipe Penetrates 


Lead Weldin 


Procedure and Applications 


Zigfield 


‘ 
issoctatton 


By Robert L. 


t industries 


From a paper presented before 


the Fall Meeting of the Ameri- 


can Welding Society, held in 
Buffalo, N. Y., October 3-6, 
1932 


A! POW NOUS welding of lead, known to the trade 
as lead burning, is a process which has been 
developed through many centuries of use and grew to 


really large proportions with the general availability of 


modern commercial gases such as oxygen, hydrogen, acety 


lene, and calorene under pressure in evlinders. Today it 
is becoming increasingly important because the fields in 
which it is most generally applied are growing. Despite 


this there has been little written on the subject, probably 


} 
ee | 


ause as a trade it was largely handed down trom fathet 
to son, with instruction gained by personal contact and 
knowledge by personal experience. 

The war, which caused great expansion of munitions 
lead to 


lire 


caused be 
of the 


burners in these plants, and it is now taught in some trade 


and other chemical plants, burning 


more widely taught because need for lead 


sch TT y}s 


is 


w OXv-hvdrogen method of lead burning plaved such 


Cross in Lead Pipe, Partly Welded. Note 
in This View and in Illustration on Right 
Where Pipe Has Been Scraped Clean With 
Shave-Hook. 


Joint 


an important part in the war. -\ir-acetylene fla 
their appearance after the war, but were limit 
work and never became of great importance 
they gave rise to the oxyacetylene method  w! 
considerable importance now. 

\lthough there is some claim that oxy-hvydri 
cause greater volatilization of lead than othe: 
flames, and that the hotter flames of other gases « 
work, the vast majority of expert lead burn 
oxy-hydrogen and claim that they can use it wi 


success. 


in 


) 


lik 


of hydrogen and 1 of oxygen to equal parts of 
heavy work. 

lead burning is a true autogenous welding 
differing from the welding of other metals in 
melting point of lead is low (621° F. and 
This means that the operation is considerably 
cate than other welding because care must be t 
to burn through the lead. Very small torches 


tremely fine tips are used because a very hot flan 


necessary. To permit rapid manipulation 


lead burners usually separate the tip from 


I 
valves by a length of hose. 
set down and only the tip manipulated 


made l 


} 


rf 


+ 


Mixing valves ca 


It is used with mixtures yvarving from 


{ 


Lead joints should be ina horizont 
and lapped whenever possible laps Ol Wn 
are generally used. The lead is scraped cleat 
shave-hook along the edges and back from 
about an inch on both sides. This removes dirt 
coating of oxide that alwavs torms on the s 


34 








Ordinary Welded 
Lead 
Incomplete, Showin 
Beveled Ends 


Pipe 











I< Hk 
leaning is particularly important in repair work. 
the edges are cleaned and in position it is well to 
upper sheet lightly with a wooden mallet to assure 
te contact between the sheets. Using a filler bar, 
mis then welded. Very light lead does not require 
ut the weights generally used commercially do 


Position of Welding Flame 


flame is held approximately at right angles to the 
with the lead at about the tip of the inner cone. 

wo lead surfaces and the bar are brought just to the 

sion point simultaneously and then the flame is rapidly 
his 


vs the lead to fuse together in a homogeneous mass, 


away by a quick movement of the wrist 
revents excessive melting. As this joint solidifies, 
and bar are applied at an adjacent point and the 
peration repeated until the entire seam is complete. When 
ished, welded seams in lead have a typical herringbone 
pearance that is as regular as though done mechanically, 
e work is good. 


Butt welds are made in about the same way, the sheets 


placed abutting and tacked in position with the 


(Ordinary weights and heavy sheets are beveled 


angle of 


the edge so that they make an about 30 


vith each other. 


Horizontal seams on vertical surfaces are made. by 


ing the lower sheet over the upper, the edge of the 


wer sheet thus preventing the melted lead from running 


Vertical Seams 


rtical seams are different in procedure. No filler 


and must be lapped, 


\ 4 


is used seals except in rare 


tances when butt welds may be made with the aid of a 


on handles manipulated by a helper. The lead is 


pared in the same way as tor horizontal seams but 


tten has to be held in position by wooden forms while 
ning progresses. Welding starts at the bottom, the 
lame being applied to the top sheet until its edge is 
Iten. This molten lead is guided by the flame down 





Welding a Flat Seam in Sheet Lead. 


the under sheet and fused with it, the flame being 


ed away before the under sheet is burned through 


held 


to cool the lead in place. Vertical seams in 


shave-hook just below the working point may 
lead have 


ippearance of a rope when completed. [even smaller 


are used on vertical seams than on horizontal seams. 
'verhead seams should be avoided 


by especially skilled workmen and can never be 


They can be made 


made 
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as flat or vertical 


are lapped and 
Qn all lead m which filler bars are used, the 
har should have exactly the same composition as the lead ; 
that is, if the 
should be 


as strong seams. When they must be 


made they made without filler bar. 


burning 


S 
] 
I 


chemical lead, the burning bar 
lead 


bar should also contain 6% 


shee tS are 


chemical lead: 1f antimonial contaming 


6% antimony, the antimony. 
Crawlproof lead, which is chemical lead reinforced with 
bars of antimonial lead imbedded 1n it, 1s welded with the 
aid of 


a chemical-lead filler bar, the weld bemg built up 








Lead Welding is being applied to 

Lead-lined tanks and vats 

Lead tubing, pipe, and fittings 

All-lead pumps, valves, funnels, carboys, etc. 

Linings for X-ray rooms, swimming pools, conser- 
vatories, fountains, etc. 

Anti-vibration pads 

Storage batteries (both production and repair) 


Ornamental lead work 








usual to assure sufficient thickness of 


a little higher than 
chemical lead over the reinforcing bars. 

lead 
at their disposal and it 1s well to know the properties ot 


correct grade 


leadworkers have several commercial grades of 


each so that the 
Most 
\lissourr) but it 


may be selected for a given 
soft 
should be used 
where easy bending and working is at a premium. Chem 


job. flexible is common lead (desilverized or 


is also the weakest. It 
ical lead, which derives its name from its wide use in the 
chemical industries, is stronger, slightly less flexible, and 
It ditfers 
from common lead in that it contains larger amounts of 


lead, 


and is generally 


more resistant to corrosion than common lead. 


\ntimonial whose anti 
13% 


in the neighborhood of 6 to 7, has nearly double the 


copper () tC, to 


monv content may run irom 1, to 


strength and is much more stiff and rigid than either of 


the other grades \s a rule it is not quite as resistant to 


corrosion as chemical lead: but in some cases, as when 
it is in contact with salt water, 1t seems to be more re 
sistant Crawl proot lead 1s still another possibility where 


both strength and corrosion resistance are Mmportant 
Welding Pipe 


welds 
When it 1s 


the under side of the 


Welding of lead pipe is done the same as butt 
is made on the flat. 


Impossible to do this or to vet at 


11} sheet le acl, 


top, back from the ends and 


pipe, it may be slit open on 
the upper walls of the pipe bent back. The lower half of 
the weld can then be made from the inside, the upper walls 
hent back into place, and the 


shits burned 


top of the joint and the 
Pipe joints may also be 
welded by nd of the pipe and fitting the 
other end into the 

It may be necessary, in working with heavy lead, to 
several times to build it up to the proper 


\\ elds shi uld be 


burn over a sean 


thickness and assure a strong joint 
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the adjacent metal but. it 


hould be remembered that beyond a certain point adding 


lead clove s TO eood 


built up a little higher than 


In architectural or other work where 
scams must be as invisible as possible, they may be scraped 
down flush with the lead surfaces after the seam has been 
finished 


Killer bars may be made bv casting lead into regular 
molds for the purpose or using a piece of angle tron for 
the mold \ bar about 3, in. in diameter is generally 
satisfactory for most work, on which sheet lead weighs 
from 6 to LO Tb. per sq. tt. (4% to 2. im. thick). About 


| ft. of bar is then required per foot of seam. 
the 


dithicult 
a workman to master its fundamentals in compara 


It can be seen from this brief description of 


mechanics of lead welding that it should not be 
for 
short ordet 


tively In tact, in two weeks the average man 


can bye taught to do a tai rob. But because of the delicac \ 


of the operation and because the nature of the uses ot 
lead welding demand a pertect job the first time, it is not 
easy, except after continued practice and experience, for 


a workman to produce flawless work rapidly. 


Welded Lead Joints Resist Corrosion 


1 rhayps the largest tield ol application of lead welding 
the 


Chances 


Is in industries producing and consuming chemicals. 


are that this application will continue to grow 


at a rapid rate because almost all modern development 


is dependent upon chemicals in one way or another 


Many of these chemicals are highly corrosive to ordinary 
ol lead 


the most common. .\ 


materials construction, vet admirably resists 


corrosion by many of few, mm con 
tact with which lead is commercially used, are sulphuric, 
phosphoric and hydrofluoric acids, common. salt solutions, 


The 


which these substances are used in industry gives some 


7111 


chloride and ammonium sulphate. extent t 


ulea of the extent to which lead is used in handline them, 


and welded jomts are used almost exclusively becaus 
solder would be attacked and destroved, and also becaus« 
solder melts at lower temperatures than lead and would 
tail where processes required even small amounts of heat 

Storage and process tank linings are therefore oftet 
lead with welded seams Vhese linings may be loose lin 


Ings, simply hung from the top of the tanks Chey may 


be supported linings, with steel strips, 


to 
through the lead and thus supporting it 


running 
the 


Strips of lea 


horizontally or. vertically, fastened tank she 


are then placed over the steel Strips and burned. 1 


lead lining so that nothing but lead is exposed. On 
another possibility 1s homogeneous linings where the lead 


is actually bonded to the steel. VThis bonding may also I 


1 


done by burning Phe steel is first carefully cleaned, and 


fluxed with zine chloride solution. l.ead is then flowed 


onto the steel with the aid of a lead burners’ toreh, and 


hecomes firmly attached to the steel. 

(of course, much chemical equipment is entirely fabri 
ind 
his 
would meclude not only pumps and valves, but also tunnels, 
ol 


cated of lead, particularly antimomal or hard lead, 


here again joints, when necessary, are burned 


carboys and many other pieces equipment. — Heating 


cols are very frequently used im chemical tanks such as 


plating tanks They may be made of coiled lead pipe 
either with pieces of lead burned between each turn as 
spacers, or with lead pipe legs running trom top to bot 
tom of the coil with notches cut out tor each turn, and 


burned in place 


even floors in chemical plants are some 


NG 


times entirely covered with lead to 


attack by corrosives, and seams are welded 


In 


pipe is so generally used to handle salt 
common 


shiph yard as well. 


in 


burned joints, which is a new development with s| 
ers 
sistance with flexibility that can stand 
ship must take. 
a piping system, for after burning it 1s one cor 
prece of lead pipe. Burned joints require less Ss] 
wiped joints, and space is at a premium on s!| 
Because there are so many obstructions to pipe 

ships, lead has an advantage over 
easy bends can be made without 


of lead’s work where welded joints are concern 
reason for the statement made earher that 
must 
is repair or patching ; 
done in the tield under far from ideal working 
as soon as the burning is completed, 
ever the equipment may be are filled with highh 
often 


dangerous, chemicals. — [mpertections 
would be disastrous, vet there is little opport 
spection, lor that reason, in the chet 
ticular, lead burners must know how 


Large 


with rapidity. 


experience, 


and this is another use 
rapidly 


unless confined to the locality at which the 
Therefore rooms containing X-ray equipment s 
completely, or under certam conditions 


with sheet lead, the only etfective, practi 
\-ray insulation. 
rials or the slightest openings, burned seams art 


these linings unless certai special types 





When lead pipe is used to transport corrosiv 
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prevent spat 


] 


Not Affected by Salt Spray or Brine 


it are also burned. Here is a big field be 


water, ali ¢ 
corrosive. This is not only true in | 


The finest and newest shy 


Ss ye 


this have all-lead soil piping syste 


country 


here. Such a system gives maximum cort 


] Iyvdt 
11¢ ul 


There may be said to be no jot 


rigid pipes 
yomnts or specta 


Because handling corrosives is such an iy] 


\lucel le 


work it 1s 


be 10067 right the first time 


even on new 


l, tanks, pi 


Lead Pipe for Acid Handling Is Made Fr 


Lead and We'ded 


Often 


Phat only comes atter mucl 


Welded Seams Prevent X-Ray Penetration 
\-ray-room linings also require extens! 
for the process that is 
X\-ravs are extremely harn 


\s the ravs will penetrat 
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I. ven these generally require a considerable Proposed Chicago Building Code 
of shop burning. : 
Allows Welded Structures 


sed in bathrooms, swimming and garden pools, \ new building code tor the city of Chicago, which 


Shect lead is a very important waterproofing material. 


Nsel atories, fountains and Many special places. In has been under consideration bv a committee of builders 
ese cases either soldered or welded seams are used, but and architects for the past five vears, has been completed 
se that are welded are many and probably give the best and presented to a sub-committee of the Building and 





% surance of trouble-free service. Zoning Committee of the City Couneil. This: sub-com- 
Pe eS ee nuttee, of which Alderman ©)'Grady 1s chairman, holds 
i public hearing on this code on October 19th, tollowing 
shi \ - revival ™ eens in this out) sa areht- which the sub-committee will report to the full committee, 
; tural lead work, such si ne so extensively used abroad, \fter conside ration by the full comnnittee, the proposed 
s also opened up another fruitful held for lead welding code will be put bantisae: thse: ciel tine adoption. If no 
, uch of this work — Oe burning or soldering at unforeseen delavs arise, the city couneil should have ihe 
use-locked seams being used for roofing and flashing report and proposed code in Soe ‘Rcinie Ed wumeat ibibo 
ous dlow for expansion and contraction. ut ornamental he the Bere cf the wees That portion of the new code 
work, crestings, finials, sometimes spandrels and cctatiies to weidine follotes closely Ge Amiedeais Siam 
er decorations do require welding, because solder IS Society Code. Arthur W. Rosenthal was chairman of the 
ss durable and because solder would be brighter than , ninncilatan ot Wialltin saat Mchlbsces alice mui pre 
: code. 
> 
Welding of Stainless Steels 
Ci 
Is Topic Before Philadelphia Session 
J. P. Morrissey. of the Crucible Steel Company of 
: \merica, presented “The Welding of Stainless Steels” 
at a well-attended meeting of the Philadelphia Section of 
the American Welding Society on September 19th. 
\t the next meeting of the Philadelphia Section, to be 
held October 17th at the Engineers’ Club, Wim. D. Halsev, 
Hard Lead Cresting, in Shedd Aquarium, Chicago, the Joints Being \ssistant Chief Engineer, Boiler Division, The Elarttord 
Welded and Scraped. Steam Boller Inspection and Insurance Company, wall 
present a talk on “\Vhat Is a Good Weld?" R. F. Burke, 
surrounding metal and makes seams prominent. [tof the Heme Boiler Company, Inc., and T. M. Jackson, 
sin this type of work that welded seams are scraped — Electrical I-engineer. Sun Shipbuilding & Dry Dock Com- 
4 wn flush with adjoining metal for the sake of appear- 9 pany are to speak on the subject. “How to Weld to Meet 
. nee, and because strength is not generally an important the Boiler Code.” 
tor. The fabrication of hand-wrought lead work such 
s leader heads, flower boxes, humidors and other de ail 


es also requires lead welding to give unobtrusive, dura Recommendations for O:l-Refining 

le and moisture-proof joints. oe 

ee — o ae ; Heat-Exchange Equipment 
\nti-vibration pads, used under building and machinery 


ee .  —— 


foundations, are often made of two sheets of lead enclos These recommendations have been approved by the 

ng two lavers of asbestos. The lead completely en Petroleum Division of the \merican Society of Mechani- 

elopes the asbestos and must protect it from moisture cal engineers and have been printed in pamphlet form. 

seams in the lead are generally welded tor permanence Phev are available at a cost of 50 cents to members of the \ 
Society and 75 cents to non-members. These recom- 


Storage-Battery Manufacture and Repair ; ; 
7 . “ : : tine of proces ure tor de 
lead welding is an impornt process in the storage 


S 


en, construction practice, and testing of heat-exchange 


. y ’ 
ittery r 4 Q ate connectors and _ ter , 1¢ 
wt industry tor welding piale connecto \ tel equipment it tended for oil-retinery service, in order to 
| 


Lis “ “Ve S ‘T : ¥ “turers all] is " q - . . 

US. Among storage batter) SRT AcrareT th provide a uniform standard of comparison for heat- 
vork 1s >] » factory ; is consequently simpler . ; : iis 

< is done in the factor) and consequently ple transfer rates in design and on performance test 

that done in the field. It makes it possible to use 
xygen-citv gas flames, which are inexpensive but require > 


“ightly larger tips than other lead burning work. Some Field Erection of Tanks to Be 
t the largest manufacturers have also found it advan-  — me - 
ous to do the work mechanically, passing the parts on Topic at Chicago Section A.W.S. 


Q ndless belt conveyor underneath three or four flames “Plate Fabrication” will he the subject of a talk by 
different temperatures which are permanently fixed. yf. C. Boardman. of the Chicago Bridge & Iron Works 
tery repair shops as a general rule also use oxygen at the first fall meeting of the Chicago Section of the 

gas Hames. \merican Welding Society, to be held in the Palmer 
nme might go on almost ad infinitum describing the House on October 21st, at 7:50 p.m. Mr. Boardman 
important uses of lead burning The imteresting will discuss at considerable length the field erection of 
¢ to note is that almost evet held of use is an tanks and will illustrate his talk with lantern slides. The 


inding one. meeting will be preceded by a dinner at 6:00 o'clock. 
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Repair- Welding of Large Shovel Saves preheating whatsoever, this was 


; material and machined to siz 
$4,000 in Replacement Parts | 


Some of the structural steel rivet 
\ firm im the East has been operating a large power found to be cracked and the rivets loos 
sis a oO ntinuousl on extremely hard rock, wit were made fit tor s¢ rvice by weld O 
considerable wear and tear resulting. On taking down 2 
the machine vit] , 4 ; whas - urae ect 
edeorsy: “\ ad to overhauling it, it wa esti Welding —s 
hates t the replacement parts alone, without labor, 


eon $4,000 and $4,500. Among the items Manufacture of Dodge Cars 


Oo be replaced were worn gears, treads, brake drums 


I sl | | P' IRTABLE spot or “gun” welders are 
ine iitin , 


the new devices and methods heing devel 


, $ + thy . ¢ ‘ . 7, | ] i1¢] 
) ( ‘ ‘ Ws expense, it was decided to re uid ’ > 
, ' ; . ' : in the Dodge Brothers ¢ orp. plants 1) 
ul worn part nd repair all fractures by are welding ; 


electric “guns” the front shroud is welded t 
Compressed air is used as the working agent 
chines, clamping the parts to be welded in place 
and breaking of the welding circuit 1s done pneu 


This shroud is welded to two sides ot 


UNAS 3 


Figs. 1 and 2 Section of Tread Before and After Repairing. The 
Track Edges Have Been Built Up and the Fractures Repaired. 
Fig. 3. View of 1'5-Yard Dipper. Note Tooth Broken Off at Left, 
and Two Hard-Surfaced Teeth in Center. 
Fig. 4 10-In. Drum, With Undercut Built Up. 






















\tter the rol Was completed, comparison of costs showe dl 





i direct saving of approximately $3,000 


Phe first job was the repairing of 74 treads (see Fig 


ures 1 and 2) lo replace these would have meant an 
expenditure of $2,590 at $35 per tread. By using weld 


ing to rebuild all these treads and to repair all fractures, 
the cost averaged only 83 cents per tread, 











\ number of steel shaftings were worn sufficiently to 
require repair, so these were built up by depositing 
metallic-are metal along the shafts. In some cases the 
shatts had to be built up as much as !'g in he shafts 


were then machined to size, and the cost was but a small 







fraction of the cost of new shaftings 
Some idea of the strenuous nature of the work to 


which this shovel had been subjected is given by Figure 






3, in which the heavy manganese-steel tooth on the left 


has been snapped off at the base. The two white lines 







shown on the edges of the center teeth represent a welded 
deposit of austenitic steel, tough and comparatively soft, 
but when subjected to abrasion or hammering it rapidly 


wear-hardens Phese center teeth had been in fairly con 










tinuous use in hard rock for nearly three weeks on thi 





last job Phe added hard wear which this hard surfacing 


VIVES Is shown by comparison with the new tooth on the (Top) Welding the Cowl or Front Shroud to the Front Post 
Portable Spct Welder Operated by Compressed Al: 


right, which has been in service only a dav and a half 
, . . (Bottom) For the Projection-Welding of Mufflers, a Weld 






Phe ave rage life of a tooth 1s two or three days nl this With Twelve Contacts Is Used 
heavy class of work. Quasi-Are Mangeross electrodes 
were used to obtain this welded deposit welder being inserted in slots in the frame girdet 


\nother big saving was effected in the rebuilding of a gun welders are rated at 18 kva. and 440 y 


f 


40-in.-diameter brake drum, shown in Fig. 4. The eit \nother interesting welding machine is that 





tf muttlers This welder 


cumterential edge Was Worn l to 1% in Without any the projection welding 














ng enough to complete the weld ve 


rk handles are butt-welded to tl 
One of the most spectacular ot 1 


his is done in two operations In a double-ended rear axle 
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s in the welding head with a capacity of 200 kva., 
In this ope 


amperes, at from 6 to & volts ration 
rforated cone and inner shell are welded to an end 
form one piece. 

ngenious safety device on this welder makes it in 
e for the operator to get his hands caught in the 


parts. In order to start the machine. 


s (one on each side of the welding head must be 


lown. The machine will not respond to pressure 


] 


to one handle only \s the operator pulls down 


vo handles simultaneously, the 


side jaws swing in 


This Projection Spot 
Welder Makes Six 
Welds in Each End 
of the Rear Engine 
Insulator Bracket. 


grip the muffler firmly Phe welding head is forced 
wn by compressed air Phe pressure builds up on the 
d until it reaches a linut suthcient to cut u switch 
hich starts a timing motor and energizes the welding 
rcult. The motor times the weld, leaving the current on 


7 
stecl 


not burn the 
r. “te é 
e welder has a capacity of 200 mufflers an hour on a 
dluction schedule 
formed rear engine insulator bracket 
Dodge 


rhe peculiarly 


d with “floating power” engine mountings on 


rs is welded in six place on each end. It is formed 
om ;%;-in. steel. The six we'¢cs require a current of 
000 amperes at from 6 to 8 volts. The rear end of the 


inkshaft and casing rest on this support, which 1s bolted 
the chaSsis immediately in front of the gear shitt lever 
In order that the motion of the engine will not be trans 
lever is mounted be 

nes. The 


l@ tines, tour at a time 


tted to the gear-shift lever, the 


een the tines of two forks, each with two 


1 
a single operation 


| 
le more recent ae velop 


ents at Dodge is the welding of the rear axl housing 


1 


welding fixture. The machine has one 60-volt, 400 


] + ; > =| le . 
pere, compound wound generator for each arivel 
its individual motor Keach are pulls 300 amperes at 
volts. 

1 : . ] eo niarcrer 11 +] der 
iwo halves ot the hous ¢ are PDiIaced 1! Lii¢ welde! 


LDING 


ENGINE 


and clamped securely in place at the center and ends with 


special dies operated by compressed air. 


velded 


The seam along 


which the housing is is beveled at a 60-deg. angle 


during torming lhe welding wire is carried on drums, 


one above and behind each welding head, and is_ fed 


down through the head to the are by the small motor 


mounted above each head Phe armature circuit of the 


motor is so connected that the length of the are is main 
tained nearly during welding, the motor con 


\ large 


rear of the welding heads, 


constant 
trolling the rate of feed of the wire. motor, 
mounted on the carriage in the 
serves to move the heads horizontally along the seam. 
The welds are started at the outside edges of the 
housing in the first operation and move in along the seam 


to the center, where thx 


are is automatically cut off. The 
welding heads are moved in toward the machine and oft 
the housing 
tight. The 


which is turned over and again clamped 
welding heads are then moved back out mto 


position over the seam, and the welder again started and 


the housing welded out to the end. 
\ projection spot-welder, which ditfers from the stand 


ard spot-welder in the shape of ‘the welding heads, is 
adapation used to attach the ends and 
Instead of the 


pointed elements typical of the standard spot-welder this 


another Dodg« 


brackets on runt We boards. 


supp rt 


machine has flat, die-shaped welding elements, the work 


having a smal] raised spot stamped on it to contact the 


welding point and start the weld. 


This machine is capable of making 25 projection welds 


features are: an intet 


nN one Ooperatiol Some of its 


changeable set of dies, making it possible to weld four 


different sizes and shapes of running boards without 


changing welding heads: splitting the head which carries 





(Left) Rear Axle Housings Are Welded by This Double-Ended Arc 
Welding Fixture. The Nearer Arc Is Just Ready to Start, the Other 
One Already Being in Operation. 

(Right) Ends and Support Brackets Are Attached on Dodge Running 
Boards by Projection Welding. 


la? 


contacts: additional transformers to increase 

the capacity of the machine ; and a timing cam 
Running boards for both right and left sides « 

six and eight evlinder mov 


\s the 


other, two welders are 


f the 
lels are welded on this machine 


running boards are wider at one end than at the 
the boards having 25 


Both 


the exception ot the arrange 


necessary: 


] exavzi &D 


welds d 23 at the smaller end 


welders are identical. wit! 

ment of the dies 
Che welding head was split in order that positive con 

tact could be had at all the which fall 


By splitting the heads 


welding points, 


nto two groups on two supports. 


each group of welds is assured sufficient pressure to make 
an efficient joint he welding heads are nicely balanced 
on counterpoises 

The timing cam turns the welding current on and off the 


welding points \s the operator starts the machine, the 








H) THE WELD! 


welding heads press against the work, the cam cuts in 
thre elding circuit, holds it from 34 to 1 second and then 
releases it. The welder has a capacity of 400 kva., drawing 
YO OOO aniperes at trom 6 to ss volts 


* 
Welded Sugar-Refining Equipment 
By A. C. Keily 


Phe illustration shows two 13-ft. calandrias mad 
the Clneago Bridge & Tron Co. and the Groslin-Birming 
ham Manufacturing Co., which are a part of two hug 
ugar-retining machines to be shipped to the Philippine 


irlas are Clectric-are welded throug! 


center of eas Is 





Welded Calandrias for Sugar-Refining Equipment 


held tirtaly WN place by CN palision In service, they are 


subjected to steam under pressure Phe steam evaporates 
thre sugal liqquies in the contamer, ana the Vapor Is carried 
second which tinishes the refining 


over toa evaporator, 


process 


oo 
Committee to Consider Welding Exhibit 
for Rosenwald Museum 


American Weld 


assistance can 


\ committee has been appomted by the 
ing Society to give consideration to what 
be rendered officials of the Rosenwald Museum of Science 
and Industry in Chicago mm planning suitable demonstra 


Mhis 


Chicago, 


~ 


tions of the welding processes tor the museum 


members reside im 


Wuttier, Chairman 


cominittee all of whose 


(also Chairman of 
\.W.S.), J. I. Banash, W. M. 
and | Phe 


exhibit: showing by 


CONSISTS of | ( 
the Chicago Section of the 
B. Brady, H. S. Card, 


\luseum is a 


lounn Rosenwald 


permanent means ol 
working models and actual demonstrations the applica 
methods to practically all) industries, 


tron of sScrentithe 


and is said to be the only museum of this kind outside 


of continental europe 
> 
Institution of Welding Engineers 
Issues Ten Papers on Welding 
Fen papers read from October, 1931, to Mareh, 1932, 
Welding lengtneers, 


at the sessions of the Institution of 


Ltd § O 


ceedings of the 


london, England, have been printed in the Pro 


Society These papers pertain to. the 


welding of lead and its allovs, mickel and its alloys, and 
well 


copper, as as the application of welding to 


structural steel, aireraft and stainless steels, also carbon 


are welding and resistance welding 





NG 


1 , 
DOLICTS, 
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Fortune in Incubator Eggs 
Saved on Unique Job 
By R. T. Quick 


To save eggs valued at $10,000 in an low \ 
Hlenry Malek, of Cedar Rapids, made good us 
ciple which has bothered many are welders. HH: 
contraction, the drawing together, of two piece 
work to his ad 


t Job which otherwise would have been hopele:s 


when a bead 1s laid with an arc, 


This hatcherv used a vertical cast-iron boiler 


heat for the incubator. The boiler consist 
ast-Iron jacket around an inner firebox hi 
heen torn down for repairs In the rus! 


vhen the job had been completed, the boilet 
fired-up without water. This 
around the circumference of the outet : 
rush job was 


resulted ina 
pletely 
necessarv—$ 10,000 
incubator would be utterly ruined if the incul 
perature dropped below the critical point 


Malek called 


tant Upon his 


was from Cedar Rapids, 


Migs 
arrival with his” portable 
| a ; ap half hou ae 
he was given just one and a half hours betor 
temperature would be reached. He knew tl 


] 


ble to lav a bead around more 


time given him 


HW OsSst 
circumference in the 
head and hit upon an idea 

Ile started 


inches, 


with a bead three inches 
welded three more inches, skipped six 
around Phe contraction of the weld pulled 


gether, and water was put into the boiles 
leaked rapidly, it was possible to bring the he 
clently to save the eggs. The boiler was tl 
the welding of the crack completed 

> 
45-in. Welded Pipe Line 
To Carry Water Under Water 


When the 
Power decided to build a second dar 
Mulholland dam, it 


from the bottom of the 


los Angeles Departn 


became necess 


TeSeTyve 


new 





This Welded Pipe Line Will Be Submerged 50 Ft 
Reservoir. 


in the H 





along the bed of the 


first reservoir and 

the canvon where it would connect with the 
This welded pipe line, 45 in. in diameter and 
submerged under 530 ft. of water 


long, will be 


project is completed. The joints are of the 


spigot tvpe and are welded by the shielded-are 
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THE W 
Economies of 


Welded Pipe 


By 
ms 


[ he Has m-Bless 


Frank Lane 


( nha 


From paper read before the Welding Conference at 


Alabama Polytechnic Institute, May 23-27, 1932 


T Ilo acceptance of welded piping as standard practice 
architects, building owners, plant engineers and 


1 contractors has not been due alone to a lower 


. ( installation, but to increased ethciency, higher 
] 4 ] 1 " 1 ] 
oO ractors, longvet L1T¢ and other econoniuca ac 
ves far greater moportanc 1 n the first cost of 
1 
neo es of welded pIpmMmeg are Not ¢ ned iw 
Y 4 ] 
O Zes Of pipe, and e use of this construction 
a si ata , 
s ncreasine 1 sta COTT1¢ Neauine “Vstells 
! Ss, engineers Lit Lore Cl who | LV eCCOTN 
; oe , ae ; 
6 the Ingehe emMmciencyv Ot welde systems 
1 stries are cdemanamg the same ad ntages 11 
es and the heating contractors who are prepared 
ersonnel to meet this demand may be reckoned 
( tstanding contractors of your communit Phe 
~ Is ollow it they are to survive 1 SINeSS 
] + ] ‘ t . ; +) 
© sStrengtn ¢ tL Welded 11 HN COMMPATISO Witil a 
( ( it heets no re il Col OVeTS 1} present 
: 
ethods and materials, deposited weld metal has 
SS n ultimate streneth of 7O,0CCO Ib. per sq. in. and 
. ¢ ed SO,00 lb Stil furthe ncrease mav le 
‘ a 
ected. The best mild-steel pipe will not exceed 33,00 
tensile strength, so that we are now prepared exceed 
, "5 - “ei ve miethingd n } than 
Strength Of out mse metal Dy somelhinmng more than 
’ without: remforeme the joint 
Furthermore, the welded joint presents no fissures for 
: ie ; 
oncentration of stress You are all familiar with the 
re used in the preparation of specimens tensile 
strength tests Samples are pertectly machined and 
1,] . ] ‘ ] . ] og leevrhe 
ghly polished to remove tool marks, as any slight groove 
eer as , 
notch left by the tool will lower the elongation and 
timate strength of the specimen all out of proportior 
the depth of the notch. You have seen the railroad 
oe ool } ] 7 +] ..: ] 
air gangs notch a heavy steel rail with a « Sel al 
] . ] x ] ] ] e079 9 
ak it off clean with a few blows trom a sledge hammet 
1.° 1 Litease 1 + 
Lhis same notching and weakening effect 1s Obtained to a 
vh degree by the threading of the pipe 
nee ; 
Uhreading the pipe is wasteful of materi nd suf 
ent extra material must be provided in the «w/ 
}« length to secure the necessary strengt! t the 
threaded ends. A 4-in. standard-weight pipe, for im 
; ES one : ; 
stance, has a wall thickness of 0.237 in., which is reduced 
threading slightly more than 40% at the point where 
screwed fitting stops. In other words, to provide for 


reading which occurs at 


ire using 66% more material and are handling 66% 
re weight than would be necessary if the system wert 
led 

here are many installations which, under tl resent 





EILDING 


ENGINEER 41 
code Ss, require the 
are based on the use of screwed fittings and their inherent 


weaknesses We submit all-welded 


standard-weight pipe is superior in strength to a screwed 


use of extra-heavy pipe Vhese codes 


that an system of 
job of extra-heavy pipe. According to Barlow's formula, 
which *s nationally used to determine pipe strength, a 4 
in. lap-welded standard-we 
lb. working pressure with 


~ | 
1 
I 


ight steel pl e will sustain 520) 
a factor of safety of 10 to | 


\ screwed system of 4-in. extra-heavy pipe under the 


same formula and factor of safety of the effective pipe 


wall afte; eading, but without considering the notching 
effect of the thread, will sustain 557 Ib. working pressure 


Now let us compare the fittings which would be used 


in each case I’xtra-heavy screwed elbows, tees, and 
similar fittings are designed for a working pressure up 
to only 2350 Ib... whereas welded fittings such as tube turns, 


forge: tees and simuilat produets are of greater strength 


By emploving welding instead of using threaded pipe 
nd fittings. we save 38° in material and 38% in weight 
and still have a stronger svstem 


Phe material and weight savings in fittings are even 
more pronounced than in the pipe itself. An S-in. extra 
heavy cast-iron flanged elbow with flanges and_ bolts 
welghs 329 while a standard 40-dee. tube turn having 
i safe worku pressure of 530 Ib. weighs only 45 Ib. 
Phe erect of this single fitting in the flanged type 
requires the handling and installation of 37 separate parts 


having a total weight 631° greater than the single-piece 


tribe tri \ , : = 1 +} n twice 


as strong. 


Iron flanged tee, with flanges 


and bolts, weighs 3505 Ib., while a modern type of forged 
tee weighs approximately 43 Ib. or less than 99% as mu 
as the cast tee hese extra weights mean not only added 
dithculty in erecting and higher transportation or cartage 
charges, but iso a higher cost for the heavier pu. 
hangers necessa 
You may question the extra expense of heavier pipe 
angers as being immaterial in the cost of a complete 


rob \\ ¢ bel VC it is an item to lh considered. John 


Zink. of Baltimore. recently made a careful analvsis o 
in a complete welded systen 


for a typical pipe installation in a building in Washington, 


1). ( The tigures showed that the welded system as in 


ed weighed 13.500 Ib. as compared to a flanged-and 


screwed system which would have weighed 27 900 
lhis is r saving of 14.400 Ib. or more than 51% 
Phe saving in hanger material for supporting more 


than seven tons Of « ad werght distributed over the entire 
building is an appreciable item and should not be ovet 
looke: onsiderimg the iivantage s of pytpe welding 
[eR d, of Rice Institute, recently conducted a 
series of tests on water flow through 3-1n. pipe at veloct 
ties from 2!) to 6 ft. per second and compared the pres 
sure losses for various types of bends. The results 
show ec t t stal Sc T¢ wed elbow created from 139% 
to 71% greater pressure loss than a tube turn at velo 


ties from 3 to 6 ft. per second. As the pressure loss 


created by a screwed elbow is approximately equivalent 
to the pressure loss in a straight 40-ft. run of pipe, it can 
be readily seen that the efficiency of building piping is 
largely controlled by the efficiency of the elbows and an 
improvements which can be made at the changes in dire 
tion will direct tfect the entire system. These in 


provements can be made only by welding. 


LT ae 
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Bundy Adds New Copper Hydrogen ng amber at a t near the throat Black, Sivalls & Bryson Moy, Exl 
na Ws l l ] l nd A 
Electric Welding Equipment ae seineaie penings at both ends of Headquarters to Oklahoma ( Wi 











= , ( in ai Ths the furnace N ! e ribbon resistors Black. Sivalls & 1 
‘ P . ew als winced the , ire mounted tn ] | n the side walls moved their naaee 
tallatior toa rp ‘ hydrogen ind on the floor of the heating chamber tlesville. Okla.. to t 
electr elding turnace oppet } lhe w irries cars 2 ft. long building, kc ited t 
n elect elding any number of — which are ed on a lower conveyor — Blvd, Oklahoma 
tee irts | it era nt in be running underneath the entire length of offices of B.S. & B 
ele tovether iltaneou Phe the turna iri ire pushed through ing subsidiarv are 
tee ! ire ‘ tted tovether the furnace n another double track the same. building 
wader copper wire is laid disc-wheel alloy nveyor in a lowet of this compar 
il ( ( nt nad the art ‘ s ther temperature chamber ult beneath the Bartlesville since YY 
passe throug electri hurnace oor of the heating amber. The work erection t the 
aed ‘ te erature some is brought int the eat zone on sup Equipment Cor 
t er than the 1 ! ont of rts which extend Pp from the cars Oklahoma City, it 
r i ducim t throug! i vituadi pening im the the genera thice 
, int taine t I t tl eatit i ber panies tk yvreate « | 
ny lurthert 
(quarters ire re Nat 
venient to near t 
continent field 
Several vears 
Bryson, In 1) 
Pank Con pat ) 
uit a new 
whic ) ildi 
ture Chis plant 
t the Missis . 
position t fais ‘ ; 
ressure 1 te 
in the refiner ( 
he name « the 
Vas changed to t 
kquipment Cor 
company was 
fas separat 
and othe equi 
welded tanks 
Bundy'’s New Copper Hydrogen Electric Welding Furnace manutactures 
tanks hie ent 
through branche 
I hie tee urtace first thoroughly \n elevator at ea en t the furnace to snot active Gel 
cle dized ( 1 thet melt and rings the il t thre evel of the upper Most f the « 
thew er t teel and to the Jot and lowe nve ind = hvydrauli wilte Eee 
e iron and the per next allov te pushers alternate ! e the train of homa City at ite 
rether ( ( the ¢ per gon n solid cars on the ‘ V¢ rie car leneth and the present 
ition in the ste ome of the and push the last cat n the charging ial els te tee 
1 al lve thie er to pro I n the ai irvinyg elevator Partch. A ccf S, 
ce il nt vral i hb wetween thre ( ppe I i vel ny produces Budd | irks Cans 4 
irt t. ye velded | ‘ irticle ws thet is tight jornt ure d heat conductivity Hardi Cree it MV 
cooled, also reduc tt phere throug t it ductility and Rhee 3 ae 
t| preset Ws i cal teel surtace strength 1 dure t thre relatively high ra the Mana Mis | 
and thy !) 1 lite Villw a strome emperature ot thre 11 ess the steel 1s ( lerk \\ ciated - ( 
Continue wel \idit tire copper t the roughly innealed is tree trom local cieinan Bo k] 
Vy comptete tl tiie pyormnt to ed strait ind i lean, inside and EP a Onperat 
Ve i ntinueou wa t1 t weld are utside, surtace Ire tron SCAIK anc ( lerk: RR Shatter 
the mutual athnity f copper for iron oxides. Due to the high melting point 
ind of at tor ¢ el ipitlary attrac of the weldin metal the steel can be + 
trot thre ut t te erature ot the heat treated I il x used at elevated ae . ; 
see! et a ar a gee er temperature without affectine the  Ez’tsler Electric Head 
] " —— 
rhe steer SUriace. were on European Trip 
‘ new Bundy hvdroven electri Articles that ve welded in a fur 
furnace { the semi tinuous pusher nace of this type are most unlimited Charles Eisler, | 
tvpe and is entirely automati The en kor instance, casting and torgings ot Electric Cor at 
tire nit built in a steel hell six feet verv intricate desig1 an be made more turers t machiner y \ 
n «hiameter and approximately 82 ft economicall imuply assembling ti ft incandescent lamp 
the first 20 ft. bei the heating gether separate stampings of proper de signs, electric wel , 
chamber, whi ricked in the shell lien and pper welding them in a Kisler Oil) Burners 
ind thre CXt 60 Tt thre ‘ ler, which 1 var ven electric f nace n August Ot] M1 
icketed tor water « ‘ In order to Chis) proce ticularly adopted visit \ustr . 
’ miunize heat | ( nt the « ler, the tor the iut try ind the reirigerat Holland Bels ( 
eating chamber and the cooler are con ne mdustry Jugoslavia C ze ‘ 
nected by i rectan i throat which ts \ tew of the welded parts that he Sweden, P ind ey 
built of fire rick and insulation lhe Bundy Tubu ( ’ Is now ina sla Frot i 
| en 1 ot thre thr it limit the S1Z¢ position ft tur | ire evap rators, ¢ Nn ron the ibove 
tthe work that can be sent through the denset receiver t cs, floats, in short that business s 
turnace t 7" x1 x0 ilmost anv asse vy composed t two coming vear t 
Phe reducing wa ted into the heat ro more part tries 















































Exhibit of Air Reduction Sales Co. Distributors, 1737 E. Seventh St 
Win. Prize at Buffalo “gee ; 


the Buffalo exhibit of the National | Hard-N an be immediately qu 
Congress and Exposition, the At n cold wat without damage a 
tion Sales Company was awarded a . 
cup fer having the second most e 


g display, in the judgment of tl 


1 ( New Machine for Testing 
ittee of five appointed by the ma 
“er 
Ol le ele ie eee, | Bites Brinell Hardness 
was awarded the Jones & Laughlin \ ne Brinell hardnes test 
. Corporation and third prize went t | 
‘ : 4 € t ite thie 
rasselli Chemical Compat Phe F 
; a 2 eight i at @ the 
ls were authorized by the boar , ; ' 
‘ stcac Varau ‘ i ( 
rs of the American Society tor Ste ‘ 
mcesr tiie Ste Cit 


a 


|. |. Banash Heads 


National Safety Council 





Executive Committce of the N 
Satety Council has announced the 
hcers the 4 neil, amone w 
| Bat ish, incoming president Ni 
sh is widely known in the weld 
ind is consulting engineer r the 
national Acetylene \ssociatior rT 
establishing his consulting practice 
he was tor twelve vears w 
Vriters laboratories He has 
ed nre i 1 accident r t 
el relation to the sica c 
{ sciences, inh s ( 
ds prominence 1 SoM 
| il ‘a Pake | \ 
‘ \I ss, aecae ee : 
) ite i i t 
( n I I 
‘ e per t ( 
ky il ‘ 
I n B t 
‘ ‘ s elevate 
| t 4 i t { 
T , w . , < 
{ ’ ad ~ t ) 
ficial atmospheres hig! 1! XVae ' i 
tol te therapeuti applications 1¢ ° 
taken an active part in the activities |New FlexArc A. C. Welder 
the \merican Weldi v Societ ( 
t oy Ct v ( Tresea \ A ; ‘ \ \.( 
« s cs ey ¢ let 
ms + \\ < Se } e¢ ‘ \1 
t o ( Ix ter t P?0 
New Hard Facing Rod 0 eR 


Announced by Whelite tt » amperes, this welder 


Whelite Hard-Nox rods have beet weld , PaaP OSs ee 


ard 





Arcos Announces 
“Exelend” Electrode 


\nt iIncement has been received 
Arcos, Inc., Philadelphia, VPa., ot 


the production of a new. electrode 
now! s “kxelend” his i a heavy 
flux-coated electrode which the makers 
ai will deposit high-quality weld 
etal in all positions. It is stated that 


the slag removes easily and that. the 
can be handled easily by any opet 
who is proficient wit 
ered electrodes Che Company has als 
i new bulleti deseribing the 

ete Ar s line 

. 

G-E Demonstrates 


New Automatic Welding Head 


\ new welding head, developed by Get 


ngineers for automatically 


( A 
velding with heavily coated electrode, was 
lemonstrated at the Schenectady plant ot 
( mpany on September 27th and 28th 
vy equipment contains a special ce 

nducting the current to the 
lectrod It will handle heavily coated 
ectrode up to Ys in. diameter in size and 
ited up to 600 amperes It can alse 
t i¢ ptec or larver electrode and heavier 

nt modifications im desig1 


a 


New Gasoline Driven 


P & H Hansen Arc Welder 


C1 t velder just am unced | 
( 1 hteger Corporation, 4404 \W 
| Ave., \lilwaukee \\ this 


\ 


t tor quict accessibility ane 





ad ont truct easure 
d t the at 1 tive 
ils ¢ SUppiies 1 thie 
t ¢ 
‘ elae ~ ire i i able ow 
( 1OO) ane Ho00 an ere s17€S 1 
tat nar rtable t ¢ 
vered wit Waukesha « 
erate t ,20 rep | 
t Ws t a t ( 
( ~¢ s<tarte ~ ‘ te 


+} THE 


Champion Rivet Company 


Enters Welding Field 


\ evs t vel e clevice is being 
tre the ¢ trip INivet © ompat 
Cle () marki this cor 
| ( t irn extended 
rat iT ‘ arranved that as 
i! elect! urrent passe through these 
art tiie trode wl has been attached 
t t vor radual] consume itself 
iil cf rt the part ot the operator 
require 1 machine is reterred to as 
— dj uid te offer 
| ! thie veldn or ste 
ine t re ire vessels wher 
it ul ire prominent he 
lengt the seam pla no part, as with 
t ement otf contacts a rod 
! « used Phe device 
to steel building con 
* 


John Huntington Polytechnic 
Offers Courses in Welding 


Weldu ! neerimys lf and I] thie 
itte? Cine 1 rival ed Course, and 
‘ ein Welding bn 
ot ‘ re al ! the courses offered 
t | t tor Polytechnic 
| tut ( arnevie Ave Cleveland, 
() a } | eal bO32-1033 
| \\ \’ t tive tructor im these 
rie 
\\ | eermnge Lo includ thre 
indamenta boar md wa weldin 
‘ tance ele ind thermit welding 
lt t dvanced course the “tu 
dent ed int practical apphiea 
t cla 1 tructural design 
+ 


Descriptive Folder on Metal 
Spray Process and Application 


equipment used im metal sprayin 
and the process itself are described in 
ul trated four-pave folder issued 
by the De Laval VPacitic Company, 61 
Beale St Saul Iraneiseo, Calit., ex 


distributors for 
Valuable in 


Ppranyy 


hortation 3 en n capacities of dit 
ferent wun when used with different 
theta i ell i cost 

* 


Are Welding on Tramways 


lt \ M-pave booklet bearing — the 


thove title. the Murex Welding Pro 


( ‘ Ltd bert Lane Works, Forest 
IX cl Lond 1 | 1, | 1 land describes 
ire weldin \ ipplhied to rails and 

Ilan tocl Particular attention ts 
ven tet weldin t fish plates, and 
result 1 te ire given The booklet 

ne luce vith ad ussion of the struc 
ture « el made with Rolex and 
PELAT LAAT electrode 


Folder Describes Welded Framework 
of Addition to Murex Factory 


ot the. steel 
Waltham 


» 
| FOCESSes, 


The desien welding 


frame to the 


and 
extension of the 
Murex Welding 
described 1 


this 


Stow tactory of 


Limited, of London, are ra 


company 


reprint folder issued by 


WELDING ENGIN 


This building 1s 231 ft. long and 160 ft 
wick Drawings and photographs show 
some ot the details of desig The struc 

tural work was laid out for the maximun 
ot shop welding and to avoid overhead 


possil le 


nd vertical welding as much as 


G-E Issues Catalogue on Electrodes 
and Accessories 

catalogue has 
: le« tric ( 
elec tré rcle s 


\n illustrated 16 


page 


been eral 


issued by the Get 
Schenectady, N. ¥ on 


tor automat 


their 


elding, general-purpose 


welding and cast-iron welding, and heavy 


} 
ily coated electrodes for »btaining welds 


t such characte tic is to meet the 
requirements i t \.S.M.I Boiler 
Code for Clas vessels Information 
is also given on electrodes for building 
up hard urlace Helmets. hand 
} ields, welder * glass, clectrode holders. 


welding cable Lli¢ other accessorics are 


deseribed 
New Folder Describes Torches 
For Soldering and Brazing 


\ toldet dl ecribing Prest-O- Lite 


torches and torch outfits for soldering, 
It aa Alic Catil | t been published 


by The Linde Air Products Ci 
York Cit he range of 


New 


applications 


and types of work for hi this equip 
ment m destened are described in detail. 
ind intormats s viven on VPrest-0 
Late vas wit! Wi } these torches are 
used 
+ 

Booklet on Welded 
Underground Pipe Lines 

\ 15-page booklet, replete with many 


interesting illustrations showing con- 


struction of oil and pipe lines by electri 


Idinyg, has 


acetvilene we been ts 


Brothers ¢ 


and Oxy 
sued by Simitl onstruction 


Bldg, Kansas 


Brief News of the Industry 
\bout 


with pipe-line 


fittv American welders, together 


workers and superintendents, 
trom New York 


sel carrying prrypoe and 


sailed recently on a ves 


welding equipment, 


for work on the 1,200-mile Iraq pipe line 


Mhis line, of 124,-in. diameter pipe, will 


be welded by the electric-are process. 


The General has re 


( alled all Its 


Klectric Company 


electric welders tort 


the work of mereasinge production of boiler 


units tor their new otl-burning furnace 


announces that in order te 


demands o1 


, 
Phe company 


meet present these lurnaces, 


production has been stepped up to 100% 


leneth 
Port 


pomt on 


\ welded pipe line 46 miles in 


has just been completed trom the 
Barre oil field in Louisiana to a 


the \bississipp 


Rouge, 


River just opposite Baton 
with storage 
boats Phe 
t and 6-1n 


wher wt connects 


facilities tor loading river 
mbination ot 


welded 


pipe line, a ce pipe 


was all-acetvlens 


Phe Company ot America, 


Lin r | (os \nveles ( al. 


announce the re 


Kk R det 


cent appointment of the H 
& Manutacturing Compatr 


as exclusive distri 





in Imperial and San Diego | 


The Los Angeles district 


Linde Air Products Compa 
cently located at 1310 Santer 
been moved to 2305 East 521 
new and larger quarters i\ 
The new location is more 

uated to the industrial dist 


will be emploved ¢ 


Welding 
the erection at an earl date 


MeIntosh, New Me 


which ts used in. the 


plant at 
dioxide, 


of dry ice, was recently dis 


drilling ai “wild” cat il vw 
Estancia Valley rf ‘ ea 
querque Phis pre des t 


tor New Mente \\ 


tanks and extensive 


dustry 


quired in the construct 


4 


the Jones & La » ( 

has been appe ter Ss 

of the Republic Steel | 

tow! Ohio, in t Ne 

tory. Mr. MeFate 
1) Bostor 


\ngeles, Cal.. recent] my 
term of the evening s 
tendance in the weldin depart 
students lwo classes 

Willis P. Fish 
structors, and John G. Mi 


hie Isley 
Cal.. 
lor transporting their el 
to field 
ported 


Iron Works, of | 


hyryilt r 
1 a é ( 


1 
recently 
' 
TODS 
a grinder, hand 


convenient teatures 


struction and secured t the fl 
body Che whole unit ts easi 
a crane trom the tru whet 


and reloaded in a tew minutes 


have made arrangements with tl 
Brass Company, of Port Hut 
manutacture and sell “stream! 


fittings and copper pipe mn Canad 


ing to a report Manutacture 
by the Canadian compat iS 
chinery can be install | 


has plants in) Toront H 
Montreal East 


- 

Phe macl 111 shoy ol | a \\ 
Center, Minn., was destrovec 
swept the shop, destt 
mechanics’ outfit, lacksmit 


number of gas engines and 
ment Mir. Wetss ts 
build 


The 


lowa, has completed plans 


Iowa Packing Co., les) 


hreproot structure, 4x06 tt. 


machine and weld 


T he 


and 


structure ts t le recte 
] 1 
will care for the firm's 


other equ 


upment 
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i Base plate of electric generator 


repair-welded in 1O Aours with 
Tobin Bronze 


TWO CORNERS of the base plate supporting a large gener- 


ator were completely broken off. Without dismantling the 


equipment, the fractures were repair-w elded with Tobin Bronze. 


In assembling the broken parts for welding the extreme point 


of one fractured corner was dropped 3.’’ to allow for con- 





traction. Then the metal along the break was melted to form 
a 90° chamfer. When the edges of the chamfer had been coated 
with Tobin Bronze, the weld was begun at some distance from 
one end of the crack and continued to about the same dis- 
tance from the other end, additional courses of bronze being 
applied until all but the ends of the crack were built up flush 
with the top surface of the casting. After the weld area had 


contracted, the base plate was perfectly level. 


Without further preparation, the ends of the crack were then 
welded. The second fractured corner was repair-welded in the 


same manner. Preparation and welding of this unusual job 





required ten hours’ time and 50 Ibs. of Tobin Bronze. 





The unvarying high quality of Anaconda Copper Alloy Rods 

















is due to the technical experience gained in developing a 
complete line for low temperature w elding—gas and electric. 
Anaconda Rods are available through leading distributors... 
Fikssein. 0 esaubbi Ansaid Sitiec Cad usually shipped in bulk, but also obtainable in clearly labeled 
tor every bronze-welding purpose. Prin . . " ie aes 
ipal Anaconda Welding Rods, witl ten-pound packages. For complete information, ask for Pub- 
fir meitn pe nts ire sted t “ e > . 
oe lication B-13. 
ory etvien welding 
Tobin Bronze* I /\ 
Manganese Bronze 598 | 
Brazing Metal 634 | ANACON DA 
from mine to consumer 
Electrolytic Copper 198: | 
Silicon Copper. , 81° | 
g22 | 
. R66 I 
for arc welding sy ™ T 
3 ? THE AMERICAN BRASS COMPANY 
Sicon opper 1 
ng aca ool, General Offices: Waterbury, Connecticut 
Reg. U.S. Pat. Of Offices ad nd d 1 cen i in Principal Cities 
In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ontario 














ANACONDA WELDING RODS 












al THE WELDING ENGINEER det 























Cl f] d Ad | 
Help Wanted—75c per line, minimum 4 lines. Oxy-Acetyle ne 
Jobs Wanted—4 lines free. 
Other Ads—$1.00 per line, minimum 4 lines. W FE L D | N G 
Count 8 words to line. Add 6 words for keyed address. 
Wl 
See eee and 
FOR SALE 
For Sale Bargain \rc Welders, gasoline or electri drive C U | | | G 
0 da trial. Ter: it desired. Write Ken’s Equipment Ex 410 Pages, 754x11 In. 
nve. Box U 821 ay 3. 568 Illustrations A COURSE OF 
Price, $5.00 INSTRUCTION 
For Sale 2 Lincoln are welders, direct current. 200 a CONSENS 
: f Setting Up the ulpment. b S Pi | 
pere > (a-k. automatic head welders; 1 Lincoln seam welder, Welding Torohes and Reg y tuart um ey , 
‘ : . : ulators.— Welding Sheet Steel. A 
iutomaty witt Clamping device Mitchell Supply Co., 225 A ‘pee Welding 7 . 
etal. — Cutting. — elding — 
hird St., Minneapoli Minn and Cutting —y rope. A new book for the student 
felding Large Pipe.—Mis - 7” ing Tt ic 1 
laneous Jobs. —Welding Tanks. of oxy acetylene welding. It is W 
prose Welding Cast Iron, written as a series of twenty 
for S§ > ne mpet sting) re ele y rator alleable Iron and Steel.- F . : 
For Sale—One 400-ampere Westinghouse welding genera The Business Side of Weld- lessons beginning with the 
md one Westinghouse Weldomatn Phis equipment is) lke Cuiting Cast [ron —Brasing fundamentals of the process S| 
ew, having been used for experimental work only, and 1s _ ele es ek It explains the apparatus fully 
rriced 30 cents the dollar RC. Fisher. 3738 S. Lafavette Nickel, Copper and Alloys.— and shows how to set it 
? Lead Burning. — Soldering ° | 
;. Mose Wileeen — Radiators.—Jobs for the Job correctly. A job sheet at the M 
ay . Shop Airplane Wel cE. - 
Boiler W elding Laws es end of each lesson gives an ex 
Mice Boller Spade Which AD; ercise to be performed dealing EN 
WANTED TO BUY Pressure Vessels. — Boiler with the lesson studied and a 
Dept. of Comm. Rules for Ma- series of questions to answer s \ 
. Rules fae Welding rac’ = that the student can test his 
G: li D Elec . Welde ‘ ae Rules f lding and 1 ‘ 
asoline-Uriven Liectric elder no first-class) condith a men % Firebox knowledge of the material c 
| a Kent Supt Stean hip 3 Pere \larquetts Railwa ( A ov Overlays Welding ered. 
; Saws Miscellaneous rata 
Ludington, Mas Applications, Methods, Et 
POSITIONS WANTED The Welding Engineer Publishing Co. 
4 | 
608 So. Dearborn St. Chicago, Il! 























Combination Welder-—20 years’ varied experience last 
tanks and boner Married Will vo anvwhere 


Maglioceo, #437 W. Arthington St., Chicago, Tl : SPECIAL CASH OFFER 


ae on 7th Edition (1930) = § 
Combination Welder —20 years’ experience on refrigeratior The Welding Encyclopedia 
ichinery and high and low pressure pips Stanley Salacl i e 


While they last... . 
























| 

20 OQuenn St., Chicas I 

THE WELDING ENGINEER PUBLISHING CO 

Combination Welder =? years’ experience in job shop, fa | 608 S. Dearborn St. Chicago, | 
tory tmhamtenanece ind pipe w rk ws Vears of ae Verne 





blanser 116 Belleville \ve., Belleville, N 


Layer-Out and Electric Welder—\Well experienced in bot! METAL-BOND SPEC. No. 31 CAST IRON 















ini Can lay ut trom undetatled drawings and make te BRAZING FLUX 
plate Will consider any proposition Harry Elshol }R22 
—_— - \ 
ih) ittsburgh ‘ —————— See 
u.tberty Ave., | ; ; SPECIAL No. 31 ene Samer 3 
CAST IRON BRAZING FLux | flower heat 
Arc Welder— l'irst-cla > vears’ practical experience Gell? naa. aa " put 
<< Ne y rae ‘ z . 
ll} kinds of work refers position as demonstrator or mai , \B0: / ; cans t 
tenance man Will go anvwhere Steady, single and er 4 N yi Sold under our “Money Back 
1 Guarantee.”” If your jobber ca 
Mitchell Hann, Glen Gardner, N. J not supply you, write us direct 
ye - Write us for Metal-Bond catalog 
METAL ‘BOND MFG. COMPANY It contains information of value 
ST LOWS. MO 





to you on welding and soldering 


Research or Instruction in Welding— lor 3!) vears was re ri Sas 





arch associate im lding in large universit Faniuhar witl 

ee eee es Paptincliguantteis: vi METAL - BOND MANUFACTURING COMPANY 
all metallurgical and phivsical tests and can operate \-ra\ ieeiadiin a Seapine, sien Wek nts - 
equipment and analyze results. BOS. and M.S. degrees. Ad 4211 NORTH BROADWAY 32 2 ST. LOUIS, MO 


cre Box 492, care The Welding Eneineet 








Now you can readily weld all ‘white metal’ parts 


With use of the S-W Welding Rod it is easy to weld die-casting materials such as smal! machine 
pa rts, carburetors, radiator caps, vacuum cleaner and washing machine parts, etc. 

Rod is free-flowing, can be readily applied by anyone familiar with welding torch use; welds « 
freely machinable. The rod also makes an ideal hard aluminum solder. 

Directions for application accompany each shipment. Price $2.00 per pound, prepaid anywh« 
in U. S. Write for discounts on larger quantities. 


SCIENTIFIC WELDING MFG. CO. 508 FAY ST. UTICA, N 
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WELDING ROD 


MAANUFACTURING co. 




















